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FOREWORD 





THE purpose of a foreword to these proceedings is to acquaint the 
reader with the intent and challenge of the school building conference 
sponsored annually by the School of Education at Indiana University. 
The theme of the conference is “the impact of the emerging school 
program upon school building planning.” The conference has been 
courageously planned, its structure based upon a crystallized philosophy 
as to the purpose of school building planning in terms of the kind of 
education we desire for our children. 


The individuals participating in the conference program are repre- 
sentative of groups that must be included in successful long-range 
school building planning. The expressions found on the following 
pages of the conference proceedings come not only from persons who 
design school buildings and administer educational policies, but also 
from those who live, work, and go to school in these buildings. Recog- 
nition of the part parents and pupils play in cooperative planning of 
the schools we build for pupils is emphasized in the report. Basic to 
the success of any school building program is the realization that we 
build schools for children. As Emerson said some years ago, “The 
secret of education lies in respecting the pupil.” As one reads the pro- 
ceedings, one will find this conference dedicated to that belief and under- 
standing. 


It is hoped that the readers of these proceedings may find a chal- 
lenge and an inspiration from the thinking expressed here by archi- 
tects, engineers, consultants, administrators, teachers, parents, and 
pupils as to what should be done in our building programs and how best 
to go about doing the things needed to be done for the welfare of all 
children attending our schools. The discussion included on the follow- 
ing pages places emphasis on what can be done in existing buildings 
as well as on the significant advances used in modern school plant 
planning programs. It is hoped the reader will become more cognizant 
of the part environment plays in the growth of the child and will realize 
more keenly the need for immediate improvement in most school plants 
in this area of learning. Finally, it is a purpose of the conference to 
stimulate and crystallize your thinking to the extent that you may begin 
today the job that should have been done long ago. In this crystalliza- 
tion of thought, it must be remembered that the whole child—mentally, 
physically, emotionally, socially—goes to school, and that “children pass 
this way but once.” In our school planning we must plan for the 
education of the whole child, rather than center our attention, as we 
have done in the past, upon a single phase of the child’s growth. 


This conference is not to be characterized as one of wishful think- 
ing, not one of say-so, but one of do-so. As you read and study these 
proceedings, apply the content to your particular situation. Be con- 
tinually aware that you are included in that group of persons capable 
of making a great contribution to the solution of our mutual problems 
in schoo] plant planning. In your own immediate situation, continually 
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take inventory to determine whether or not your community through its 
schools and in its school planning is providing to all children the best 
education for the whole child. 

The emerging school program has placed a new impact upon school 
building planning. Though there is no one answer to our problems, 
we should always be cognizant that we can, through cooperative plan- 
ning, not only improve the conditions in our existing school buildings, 
but also avoid emergency planning which may cause considerable in- 
justice to both the school program and the pupils. 


PAUL W. SEAGERS 
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WELCOMING ADDRESS 
by 


WENDELL W. WRIGHT 
Dean, School of Education 
Indiana University 





THE position in which I find myself this morning is a happy one, 
for it gives me the opportunity to welcome you again to this confer- 
ence and to Indiana University. It is needless for me to try to say 
“hello,” for you know how welcome you are here. We have been antici- 
pating your coming to this fine conference. I know that you are 
bound to enjoy it, and it is our hope that you will make yourselves 
very much at home and that we will have much time to visit with you 
informally. 

I want to say, and this has been growing on me as I grow older, 
that we are coming into a new period in education in which we believe 
that all environment educates. I believe that all of the factors having 
to do with the growth and development of the child, whether they be on 
the inside or on the outside, are fundamental in determining what kind 
of person the child is going to be. 

Not long ago I visited a school that I had seen on several previous 
occasions. On this last visit, I found they had torn out all the old 
furniture, and in its place were new light-colored desks and furniture. 
It was not very long until I went back again, and you can not tell me 
there was not a very real difference in the learning situation of those 
children. The whole atmosphere had changed in a period of not more 
than five months. I think any: person in this room who, if he visited 
that school with that same teacher and the same type of children, 
although they were not really the same children, would have said the 
same as I did, that “the learning situation of those children has been 
improved.” Even the teacher had a “new look” along with the rest of 
the room. There was a completely different attitude in the whole 
make-up of the situation. 

Why had this change taken place? Because they had good light- 
ing. (I hate to say this around Paul Seagers, for he is continually 
telling me what good lighting does to the soul.) Nevertheless, light 
itself made the difference. I marvelled at the pleasantness of the 
room, with new paint on the wall. All of this had to do with the im- 
provement of the learning situation. Remember, this was not a new 
room in a new building, but an old room made over. I think everybody 
would realize that it had made a tremendous difference in the learning, 
living, and growing situation of the child. 

When I go into an old drab building with its seats screwed down 
to the floor and with its natural dirtiness (not due to neglectful cus- 
todial service), I become depressed. How would you like to live in it 
day in and day out? It has had its influence on the children them- 
selves. If there is anything we have learned in the elementary school 
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situation, it is that the situation in which the child lives has a great 
deal to do with how he is going to live, learn, develop, and grow up. 

It is with unusual interest and pleasure that we have this group 
with us today. It is our greatest hope at this time that the end result 
of this conference will be the provision of a better place for our chil- 
dren in which to live and learn. 

We are very happy to have you here, and I hope to visit with 
many of you and to enjoy every part of the conference I am able to 
attend. 


MY IDEAL SCHOOL FACILITIES 


SYMPOSIUM ON ASSEMBLING EDUCATIONAL SPECIFICATIONS 





Presiding: HIRAM E. BINFoRD, Superintendent of Schools, Bloomington 
Symposium Members: 

O. M. SWIHART, Superintendent of Schools, Kokomo 

Mrs. JOSEPH W. WALKER, President, Indiana Congress of Parents 

and Teachers 

OTto HUGHES, Principal, University School, Bloomington 

Davin R. DuDLEY, Principal, Culver School, Evansville 

Mrs, CHARLOTTE HIGHT, Elementary Teacher, Bloomington 

Miss RUTH EMHARDT, High School Teacher, Indianapolis 

JACK Croppy, High School Pupil, Kokomo 

Mr. BINFOoRD: Sometimes I wonder what conferences are for. I 
believe on the Indiana University campus we have over a hundred each 
year. But one of the objectives of conferences such as this is to give 
those of us in the field an opportunity to get away from our burdens 
for a while, and then to get back to our jobs and do a better job than 
we have been doing. 

An incident which occurred last week on our return trip from 
Cleveland is representative of my thought. We noticed a person on the 
plane struggling to get out of his seat. We looked down at him and 
then asked him why he did not loosen his safety belt. This is what 
we might do during this conference. For a while, at least, let us free 
ourselves from some of our back-home problems, so that we may go 
back inspired and refreshed. 

This symposium can be compared with all different kinds of jobs, 
for it is representative of several groups of people: Mr. O. M. Swihart, 
Superintendent of Schools in Kokomo; Mrs. Joseph Walker, President 
of the Indiana Congress of Parents and Teachers; Mr. Otto Hughes, 
Principal of the University High School; Mr. David Dudley, Principal 
of Culver Elementary School in Evansville; Mrs. Charlotte Hight, a 
highly capable teacher of whom I am most proud, of the Bloomington 
elementary schools; Miss Ruth Emhardt, high school teacher from Indi- 
anapolis; and Jack Croddy, a high school student from Kokomo. Mr. 
Swihart will act as chairman of the group. 

Mr. SWIHART: Since I am going to act in the capacity of chairman 
of this discussion, I am going to forego the speech I had prepared for 
this occasion, and it was a very good speech. Most of you come here 
with the hope of finding out how to get what you want in your schools. 
We are going to discuss our needs with you, but first let me discuss a 
little preliminary philosophy about education of all the youngsters of 
all people. We are going to try to get them all in the schoolroom 
regardless of their mental ability or desire to become professional men 
and women. 

I can easily see where we must make the room used for Latin dif- 
ferent from that used for training a person who is going to work in a 
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radio factory or shop. What we want to do is to set up, as Will 
French says, “common learnings” for all youngsters. The following 
principles belong to the philosophy of Will French: (1) Welfare in 
health and physical fitness should be one of the criteria when we set 
up a building program. (2) We all have to get along, including all 
youngsters of all the people. (3) Children must have some sense of 
the economic world in which they live. They must really understand 
life, not just a make-believe living. (4) We must make worthy use 
of our leisure time. Undoubtedly, the panel will suggest ways in which 
the school can make leisure time a pleasure rather than a bore. 


Mrs. WALKER: My contribution to the panel will be an expression 
of what you would expect of a lay worker in the way of help, especially 
in the early stages of school building planning. There are many 
reasons for lay participation. In the past there has been very little 
participation on the part of lay people. We need it now for future 
progress, not only in Indiana but in the nation, if we are to meet the 
challenge of the school building programs of the near future. This 
planning, to be adequate and to approach the things we need in schools, 
must be long-range planning. Parents at home hear a great deal about 
the suitability or the inadequacy of schoolrooms and buildings. Usually 
we, as parents, hear of it long before school administrators or teachers 
do. I have had many a chuckle at the breakfast table or at the kitchen 
sink from the reports of the two children in our house. We hear 
everything about the things that are right to the many things that are 
wrong. As the saying goes, “oftentimes the best teacher is the uncertifi- 
cated one at home,” that is, when we are speaking of the whole 
child. 

Parents help pay the bill. In fact, through taxation, parents pay 
nearly all the bill. It has been said that a child in the average income 
family costs from ten to twelve thousand dollars to raise, and in the 
upper income group, from sixteen to eighteen thousand. When parents 
send a child to school, they expect their investment to be well cared for 
physically and mentally. They have given him love, affection, devo- 
tion, and high hopes at home, and these are to be protected and fostered 
at school. 

Let us highlight the physical well-being that parents want and 
expect of the school. Any number of school buildings in Indiana are 
inadequate. They have every disadvantage. We have not conditioned 
our people to spending for schools. We expect the school to have all 
the proper facilities to provide for cleanliness, heat, lighting, ventila- 
tion, and good drinking water. We are interested in soundproofing, in 
the mental health and well-being of the child, and in all the measures 
needed to provide for his safety. 

Long-range planning is necessary in Indiana and the nation to 
build up public opinion in favor of the things school administrators and 
boards of education are desirous of having. These people, and all 
others in any way responsible for the direction of programs of im- 
provement, need to be backed up in their programs. I hope I represent 
an organization that can help in these problems, but it will take more 
than just the P.T.A. 

School planning is more important at the moment because of the 
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high costs. The school money set aside seems to be shrinking. It just 
does not reach as far. Certainly the public and the administration must 
work together. In so many situations mistakes could have been avoided 
if the lay public had been included in the early part of the program, so 
that the community and the school could have worked together. 

At the Cleveland meeting of the N.E.A. as well as the state meet- 
ing, our platform has had everything in it but the kitchen sink in rela- 
tion to providing for the needs of the child. We have not done a good 
job yet. We want to build better people, and in this we are thinking of 
the total child. We are thinking of the teacher in the home, in the 
school, in the community, and, for the very fortunate child, the teacher 
in the church. As we emphasize the total child, we find we have not 
prepared in many instances for school lunches, kindergartens, etc. We 
desire for our children adequate space for new educational units and 
trends, well-equipped classrooms, shops, vocational rooms, visual aid 
provisions, libraries, auditoriums, gymnasiums, etc. 

As a last plea, whether in a new building or a remodeled one, make 
a place for the P.T.A. meetings, for a professional bookshelf to help 
build public opinion, for places where lay groups can meet. If you 
will but take the lay people into your confidence, you will find your 
return great, for their interests and desires for their children are very 
high. 

Mrs. HIGHT: I have had since spring to think about the problem 
we are discussing on this panel today. I would like to see the reaction 
of a pupil when he steps into the schoolroom I have in mind. Of 
course, the room I am building in my mind is like the one we build in 
a new home—one to try and one to live in. We would, no doubt, make 
many mistakes. I want the room to be a workroom, not a parlor or a 
lounge. But I want it neat, attractive, comfortable, with all the things 
that develop the right environment for children, for this room will be 
the only example of good environment children from some of our homes 
will have. 

I want the room to be a unit in itself, so that I can keep the chil- 
dren with me. I usually have a room of from 30 to 35 pupils on the 
sixth and seventh grade level. I want the seats comfortable so as to 
provide good posture. In the back of the room I want tables, chairs, a 
library, and an alcove where some children can be sent to work on 
activities yet not bother the other children. I want the windows to be 
low, for occasionally a long-range glance is restful. I would like a 
chalkboard across the front, with bulletin boards on either side. Above 
the chalkboard I want a place for pictures. A lavatory should be just 
off the alcove. The room should have a radio and clock, and each 
pupil’s desk should have some storage space. I do not like desks where 
the top lifts up. Perhaps a drawer could be provided in the desk with 
ample space. 

As to the floor, I want it soundproof, covered with linoleum or 
some type of tile. The building should have a separate gymnasium 
and auditorium, lunchroom with toilets on the same floor, a teachers’ 
rest room, a supply and work room with a place adequate for mimeo- 
graphing, etc. In addition to the principal’s office, there should be 
quarters for a health program, rooms for activities such as P.T.A. 
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meetings, and places for children and people to go when—well, just 
places for people to go when they are running around. 

JACK Croppy: I should like to see in a high school: (1) an opera- 
tors’ room. Since I was a member of our operators’ club, I can appre- 
ciate the need for it. The room should be used for nothing but visual 
aids. Perhaps a couple of rooms would be needed, since there would 
probably be more than one class wanting to use it at the same time. 
They should be air-conditioned and sound treated. There should be few 
windows and no light leakage. Visual education is of the utmost im- 
portance in our schools today. 

(2) An extracurricular activities room. We need a room large 
enough to handle two or three classes at a time for the presentation of 
small plays, speeches, etc——a place where students can congregrate 
and learn how to associate with each other. 

(3) A separate room for the student council and other organized 
groups that meet regularly. This room should have comfortable chairs, 
and a small platform for speakers or presiding officers. I think that 
if the student council had a place to call its own, it would give a new 
meaning to the organization. 

(4) Soundproofing in all rooms. Perhaps this could be tried out 
in study halls. However, it is especially needed in corridors where 
students have metal lockers and large numbers of students pass at the 
same time. 

(5) Well-lighted rooms so that students do not have to squint on 
cloudy or dark days in order to study. 

(6) Well-heated and well-ventilated rooms. Little can be expected 
of either teacher or pupils if they must work under uncomfortable 
conditions. 

(7) Auditoriums and places for students to congregate. There 
should be a recreation room with a snack bar, coke machine, telephone 
booths, a soda bar, a place to dance and play music, and even a place 
to study if the student wishes. School buildings should have places 
where pupils can go during free periods and after school, so that they 
will not patronize poolrooms and other undesirable places. 

Mrs. EMHARDT: How many times I have thought, “Oh, if I only 
could tell them,” and then when I come here and look out at you, you 
all seem so willing to be told. I am going to base all of my remarks 
on pet peeves. With 20 years of experience, I have had the pleas- 
ure of moving into two brand new buildings but I have never yet had 
the pleasure of working in one that I thought was right. To get such 
rooms we are going to have to plan together. I think frequently the 
architect has had to draw up buildings the best he could on the least 
amount of money. Many of these buildings have been well built and 
will still last for a long time. Yet they have failed to meet our needs. 
It is these needs I want to talk about. 

(1) There should be no teaching rooms underground. I have 
done 15 years of teaching in the basement and I do not like it. 
It does things to you. Sometimes when I watch the ants I think to 
myself, “I’ll bet if they had a different plan of housing, they would 
know enough to stay put.” 
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(2) Consideration for beauty. I found this to be representative 
of my thought here: “Parents of America are still asleep. Children 
have little other than a teacher and a law. Schools should be the most 
beautiful, most colorful of all gathering places, but in reality they are 
the most desolate places.” 

All rooms should be made colorful, and we should avoid institution- 
alizing color. We now have four choices of color: cream, gray, green, 
and yellow. I am sick of buff and dado brown. Perhaps the art 
teacher can appreciate gray. The classroom should be restful and 
comfortable, and should provide an emotional environment conducive 
to study. As Warren Holmes says, “color is not a neutral factor in 
education, but either a deterrent or motivating force. Good combina- 
tions of colors are an outward sign of cultural activities. Children 
should acquire a feeling for color and skill in the use of it.” In the 
hallways I should like glass cases, dust proof, for exhibits. I should 
like pottery hanging on the walls, pretty and pleasing, to help get 
away from the institutional look. I should like the furniture to be in 
keeping. 

(3) Acoustical treatment. I want acoustical treatment for my 
rooms. Movable furniture, shop work, thirty girls washing dishes, 
all make noise. Children should have some freedom of action in school. 
Start with the shop and home economics room in case the funds run out. 

(4) Storage space. Places are needed for children’s wraps under 
all weather conditions. I should like a place for the girls’ aprons. We 
are supposed to have a large amount of teaching materials, but I have 
never learned what to do with them. Cupboards are either too deep or 
too shallow or the shelves are too close together. I have always wanted 
a place for everything, and everything in its place. 

(5) Heating, ventilation, and air-conditioning. This is a special 
problem in home economics. When you get six ovens up to 450 de- 
grees, the stoves are bound to throw off heat. This heat goes into the 
room and causes a very sudden change in temperature. I live with 
automatic ventilation, but whenever a class assembles and we are ready 
for work we get an awful knocking. I have a good voice, but I cannot 
beat that knocking. Perhaps the architects can do something about 
that. I mention it only as a reminder. 

I think I would like awning type steel windows. I read this in a 
book and it sounds good. This is a natural approach to daylight 
illumination where the windows open simultaneously, deflect the air 
up, and provide natural ventilation without draft, and without sun 
glare. Lighting should be special for each room according to its use. 

Water, gas, and electrical connections require careful plans in 
advance. I have been tripping and falling over pipes for the last 15 
years. They seem to be the last thing put in the building. I thought 
if I ever had the chance to train to be a home economics teacher again, 
I would start by learning how to be a plumber. It is easier to fix a 
washer than to make out the forms to get it fixed. There should be 
plenty of electrical outlets, and at the right places. I would want a 
place for visual aids in my room. All materials and fixtures should be 
of good quality. 
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(6) Flooring. This should be comfortable, durable, attractive, not 
markable by moving furniture, non-slip, and safe. It should withstand 
moisture and grease. 

(7) Blackboard space, and plenty of tacking space. 

(8) Plenty of floor space so things can be moved around. If a 
room is equipped for 24, usually 31 move in. 

(9) Furniture and equipment. This should approximate that of a 
good home in the community. The standards of the home will be im- 
proved by good standards in school. 

Much of this has been advice to architects, but not all responsibility 
should be left to them. All of us must share in that responsibility. 
“Fortunate is the man who, when he must call upon himself, finds 
someone at home.” 


Mr. DupLEY: Elementary schools must be functional in terms of 
present educational objectives. Many architects need to take courses 
in child psychology. The architect should know about the objectives, 
procedures, and practices of the schools. To plan an elementary school 
efficiently, we should call upon elementary teachers. No one knows 
their needs better. Rooms must be large, providing areas for play, 
rest, and work. There should be some partitions of the movable type, 
so as to provide a degree of flexibility. Storage spaces must be acces- 
sible or they are of no value. Desks must be large enough for the 
pupil’s books and his work. There should be low windows so that the 
children can not only hear the birds sing, but can see them as well. 
There should be easily adjusted shades. There should be a wash basin 
and toilet within each elementary room, of the type that can be easily 
kept clean. There should be many electrical outlets. The cloakroom 
should be ventilated. There should be play spaces easily accessible to 
every room. 

I believe the maximum size of an elementary school building should 
be 600 pupils. The building should be low and spread out. There 
should be no classrooms below the ground level. Each elementary school 
should have an auditorium and a gymnasium. Special rooms should be 
provided. When programs are being prepared they always take over 
the physical education program if there is a combination gymnasium 
and auditorium. The building should be fireproof, with many exits. 
There should be a driveway up to the building, with a loading platform 
covered by a roof. Toilet rooms should be lined with tile. Cement 
should not be used on the floor. 

The principal’s office should be on the first floor. In connection 
with his office there should be a washroom, and a private place to talk 
with teachers, pupils, and parents. There should be a suite of rooms 
devoted to the health program—a nurse’s room, examining room, rest 
room, etc. There should be a meeting room for special groups, such 
as the P.T.A. In our building they meet in my office, the teachers’ 
lounge, or the back stairs. There should be a teachers’ lounge, one for 
the men and one for the women. 

The school playgrounds should be hard surfaced so that they 
may be used during the entire year. Preferably, they should be made 
of black asphalt. They should, however, not be placed near congested 
areas. 
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Buildings should be built so they are flexible. Let the elementary 
teachers in on the planning of the building and you will get much more 
for your money. 

Mr. HuGHEs: I am at a disadvantage in appearing as one of the 
last on this panel. Many of the major needs and wants of our teachers 
and administrative officers have been stressed. I believe that more im- 
portant points will stem from the questions the members of the audi- 
ence might ask at the conclusion of the panel. 

If we had the time, I should like to take Jack Croddy, our pupil 
from Kokomo, over to our University School and show him many of the 
things he has been asking for. We have a sincere appreciation of the 
interest shown and the contributions made by our Parent-Teacher 
Association. We do make provision for them and are, without doubt, 
most fortunate in that respect. We have several advantages that we 
greatly enjoy at the University School, even though I intend to stick 
my neck out a little at the risk of questions from such persons as Dean 
Smith and Mr. Allman for my critical attitude towards some things 
existing in our situation. 

Again, I should like to go over with Jack to show him our canteen 
that was completed during the last year under the direction of our 
student council. I am sure that Mr. Allen and other members of the 
administrative staff, as well as the teachers, believe it to be of great 
benefit. Since listening to some members of the panel, I have picked 
up a worthy suggestion for the canteen, that of adding milk to our 
concessions. Milk will compete with coke, but I have my suspicions as 
to which one will come out ahead. Also, the idea of having cold 
drinks in our cafeteria line has a point. I understand that other 
schools have included this in their service and it has received approval. 

All of the facilities we have in the University School stem from 
the financial budget. I should like to spend two or three minutes on 
that. Perhaps we are somewhat different in certain respects from most 
other schools, since we area part of a state institution. After a con- 
siderable period of in-service training of our teachers and staff mem- 
bers, we hope to provide them with a democratic point of view to be 
used in the statement of their needs for the coming school months and 
year. After our in-service period this year, the teachers had their 
opportunity to request materials for the coming school year on the 
requisition form provided. These requisitions are now on my desk. 
Five teachers asked for a tape recorder. We are ordering one, and 
will place it in the care of our audio-visual center. If the one proves 
satisfactory and beneficial and there is need for more, others may 
follow. 

Getting back to the problem of the needs of school buildings, I 
highly respect the requests of Jack, especially when he wishes to have 
acoustical treatment of ceilings and floors. I should like to have him 
visit our school and see what has been done in that respect. 

Our greatest needs at present in the University School are in the 
area of physical education. Our facilities for this very important 
school program are very inadequate, both inside and outside. As 
many of you know, our athletic department is going through a period 
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of expansion, and we are most anxious to provide for the physical 
well-being of both boys and girls attending our school. However, 
those of you who might look at the grounds around the University 
School will immediately surmise our situation. Not too long ago, I 
could look in one of several directions into fair-sized clearances and 
say that this is ours—ours to be used by the children of our school, 
to be used for the further development of our outdoor physical educa- 
tional program. But now, as I look in these same directions, because 
of the expansion of the University, I can no longer see sizable space 
for play areas. We look somewhat like a scarred battlefield. We are 
dug up, and, where spaces were a short time ago, we now have univer- 
sity buildings. These departments need these buildings, of course, but 
we needed those spaces in the worst kind of way. The space which was 
in our postwar planning program of expansion has been allocated to 
other departments. All of us know the importance of adequate space 
for physical education programs in the schools of today. I feel very 
keenly about this loss, for it gives us a real problem, one that cannot 
be easily solved. I hope the word will be passed along to the proper 
places stressing our loss, and perhaps something can be done to alleviate 
our plight in order that we may provide a justifiable program for our 
pupils. 

Mr. SWIHART: In bringing to a conclusion the more formal pre- 
sentation of this panel, I should like to project a desire of my own in 
planning these new school buildings. I should like to make a statement 
on behalf of a group of children in whom I am particularly interested. 
These children are our handicapped youth. One of the speakers on 
the panel came close to it, but I should like to add my viewpoint. 

In our new schools, we definitely should include a drive leading 
up to an unloading platform on ground level. If the building is such 
that its location demands a ramp, there should be one. If the building 
is more than one story, an elevator should be provided. We had a 
student at South Bend, when I was there, who was handicapped. She 
was one of the best students we ever had, one of whom the Riley 
School can always be proud. Even going beyond that small group, 
such a feature as ramps would be good for all, for they would be a 
safety feature. 

I would not be fulfilling my purpose if I did not express our 
appreciation for having the opportunity of presenting our ideas to you, 
and in turn giving you the opportunity to question the panel at your 
convenience. 


BUILDING PROBLEMS AND SOLUTIONS 


PANEL DISCUSSION 





Presiding: PAUL W. NICELy, Director, Placement Bureau, Butler 
University 

Panel Members: 
HAROLD H. CHURCH, Superintendent of Schools, Elkhart 
BURTON W. GORMAN, Superintendent of Schools, Connersville 
ROBERT F. GLADDEN, County Superintendent of Schools, Marion 

County 

RUSSELL C. PUTNAM, Professor of Illumination, Case Institute 
LAWRENCE B. PERKINS, Architect, Chicago 
ELTON DESHAW, Architect, New York City 
SAMUEL R. LEwis, Engineer, Chicago 


Mr. NICELY: We are very glad to see so many of you here this 
afternoon. The gentlemen on our platform are going to give you 
seeds, seeds that will grow, for they are experts in their field. 

The panel this morning presented some very interesting problems 
and, in a way, seemed to direct them towards this panel. Several of 
the morning speakers emphasized deficiencies in their buildings in the 
way of acoustics, flooring, plumbing, storage space, color, heating, ven- 
tilation, and other problems having to do with the needs of both pupil 
and teacher in the schoolroom, 

Many of you gathered here are not too interested in new build- 
ings, but are more concerned about what might be done in the way of 
rehabilitating old buildings. Superintendent Church has had a great 
amount of experience in that line, and perhaps it would be well if we 
would hear what he has to say on these problems. 


Mr. CHurcH: If you do not mind, I am going to remain seated 
to help promote informality as a round table. I am sure I do not know 
anything more than the others, but we have our board of experts (the 
architects) here and will refer to them any questions the audience 
might care to ask. It is a good idea to challenge the experts once in a 
while anyway. Maybe we can get some difference of opinion and there- 
by create some stimulation of thought. 

I should like to propose the question of lighting school buildings. 
I have heard about it and I have read about it. I have been told by 
several to use fluorescent lighting and have been given good reasons, 
and then others have advised incandescent-filament, saying that, if 
you place them properly in the building, the initial cost is cheaper and 
they will do the job as well and for less cost than fluorescent. Then 
we go to an institute someplace and are told that cold cathode is best, 
it is ideal, and is the most recent thing. I would like to ask the experts 
what is the best and most desirable lighting for different rooms, such 
as the library and shop. I am going to ask Rus Putnam for the answer. 
He told me just before this session started that he is suspicious of any- 
one who refers to him as Professor Putnam, but if you call him Rus 
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Putnam you get an honest answer. So Rus Putnam, will you please 
answer that question for us? 

Mr. PUTNAM: As well as I can, yes. I rather thought this would 
be asked. The scientist has found no seeing difference in any of the 
standard types of illumination, that is of fluorescent, incandescent- 
filament, or daylight. Footcandle per footcandle, we have not found 
any great difference. We can have fine light with all three, or we 
can have poor light, depending upon how they are used. That becomes 
a question of the control of brightness in the whole visual environment 
in the schoolroom, 

I was interested in the discussion this morning concerning fluores- 
cent lighting. It is really glamour lighting now, for it offers great 
possibilities of becoming more efficient with lower heat radiation. It 
is more expensive to put in, but it is less expensive as far as power 
costs are concerned. In addition, there is the question of daylight. At 
my right we have two daylight experts, so let us turn the subject over 
to them. 

Mr. CHURCH: Suppose, Mr. Putnam, you are put on the spot by 
the superintendent as to what kind of lighting you should have for a 
new elementary school building. What would you do? 


Mr. PUTNAM: I have been put on that spot many times. At Case, 
where we are relighting the whole system, and in the Cleveland 
Heights school system, we are using fluorescent lighting almost entirely, 
with incandescent-filament in some places. We use fluorescent because 
we can get the light levels we want in relighting and can do it with a 
minimum of rewiring. 

Mr. CHURCH: What candle power should one use for an elementary 
program? 

Mr. PUTNAM: We are, in the Cleveland Heights schools, running 
along the lines recommended by the Illuminating Engineering Society. 
By these standards we get a minimum of 30 footcandles in the class- 
room, but that can be a combination of daylight and artificial light. 

In some elementary schools, we depend on artificial light for two 
thirds of the light and on daylight for one third. You mentioned cold 
cathode as a different type from fluorescent. Actually the light is the 
same; the difference is in the electrodes on the end. 

Mr. PERKINS: I will pass daylighting, and wili agree with every- 
thing that Rus has said. Supplementing daylight is a very long sub- 
ject. The new thought that the window is good for something and the 
questions about where, how many, etc., are too much to open up in the 
short time we have. 

Mr. GORMAN: We have done a good deal in the last quarter or 
half of a century in improving the physical environment for youngsters. 
I am in sympathy with that very much, and with the continued con- 
struction of buildings so that we contribute as much as possible to it 
and to the health of youngsters who are to live, grow, and learn there. 
Here is a weakness in our school system which bothers me. I know 
Mr. Perkins has thought about it, so I want him to tackle it. You see, 
I am alerting him. What can we do in the construction of buildings 
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that we have not commonly been doing to add to soul-satisfying atmos- 
phere, so far as the youngster is concerned; to improve the psycho- 
logical environment as well as the physical environment? Is it not 
true they sometimes conflict? What should we do to improve the 
aesthetic values in which the child is to spend his days? 


Mr. PERKINS: As a matter of fact, it is a perfectly fair question. 
I do not believe the aesthetic and the scientific are in conflict. The 
situation we are trying to overcome is based on the premise of a 
routinized and soul-squelching education which says children are to be 
dumped into a well-lighted pit, face forward, and that every device is 
to be used to keep them in blinders. This implies a high building, with 
high windows to shut out the out-of-doors completely in order to pre- 
vent the straying of attention. 

The positive things that can be done are to lower the sills so that 
children can see out and so that the outdoors blends right into the 
indoors. We should have light colors, such as those under the scientific 
lighting brightness ratios of Putnam. The room must be pleasant. 
Standard practice has been to handle the problem of dirt by imitating 
it. We believe aesthetics are important and that they can be improved 
by bringing the height of the ceiling and the size of the room down 
to child scale. I mean by that, down to residential scale. In our work, 
we have been using nine-foot ceilings. If you cannot lower your ceil- 
ings, lower your sills, get plently of glass area, colors, light floors and 
furniture, and make use of natural materials. You have a generous 
abundance of light with 30 footcandles. The Illuminating Engineers 
Society had a bare majority when they voted on that, the opposition 
holding out for 40. The 30 footcandles prevailed because it is just 
about the highest level you can use without frying everybody. So then, 
let us have lots of light, rooms on a child’s scale, plenty of color, and 
simple materials. 

Let us break away from routine rectangles of the 22 foot by 30 foot 
rooms and the square rooms. Let us get to a place where we have 
spaces or alcoves for different purposes. This is important in making 
the modern schoolroom attractive. Anything that tells everything you 
are to know at first glance is not very intriguing. We want the level 
of the floor not much above the level of the ground. Now, one minor 
detail that is important to mention—New York state has a law that is 
thoroughly good: the ceiling of a room should be as nearly the same 
as the window head as is possible. If the ceiling slips out past the 
window, you will have, aesthetically, the illusion of a large room. The 
illusion of space is as important as the fact of space. There is my 
answer, and that is more than you bargained for. 


Mr. PUTNAM: May I speak for a moment on this question of 
color? Three or four years ago we decorated the Caledonia School in 
East Cleveland. The illuminating engineer took care of the lighting 
and we left the problem of color to the color architect. Five color 
schemes were used for the rooms. Two cool colors, such as greens and 
blues, were used in certain rooms and two warm colors in other rooms, 
according to the orientation of the room. We did not use buff, but 
used some tans with red in them. We used a coral, neutral colors, and 
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a gray. Gray rooms are quite attractive because color can be put in 
the rooms by the use of drapes and so on. I mention this simply to 
illustrate the cooperation between the school architect, school adminis- 
trators, and illuminating engineer. Each person contributed what he 
knew best, and as a result the whole thing turned out to be a great 
success, 


Mr. DeSHAw: I should like to say one or two things about ele- 
mentary buildings. A very important thing about the classrooms of 
the kindergarten and lower grades especially is that the classes should 
be permitted to go directly outdoors by means of a door in each class- 
room. This will better permit the development of children’s garden- 
ing projects and outside activities. 

The furniture in these rooms should be of light colors. It should 
be movable. At the back of the room or at the side there should be 
tables. The kind of tables I am thinking of are little breakfast tables 
with sliding leaves. For the children, we need desks large enough to 
handle the size of paper the teacher has the pupil work on. At the 
back of the room, or at the side, should be a workshop area of enough 
space to permit children to carry on the activities of their interests. 


Mr. NICELY: I would like to hear something about this problem 
of heating and ventilation, and I am sure our audiences would. One 
of the members of the morning panel made reference to the fact that 
for some years now, in her home economics classroom, she has been 
tripping and stumbling over the plumbing. I would like to hear from 
Mr. Lewis on that, in the hopes that he can help us solve that problem. 


Mr. LEwIs: We seem to be talking and thinking about a one- 
story type of elementary school building on this panel. If I had any 
voice in the designing of such a building, there would be a basement 
in it even though we may not use it for anything but for wiring, 
plumbing, ducts, and pipes. I know there has been some tendency to 
reduce the investment cost by trying to get by some other way. I 
would not permit a trench or a crawl hole. I still will hold out for a 


deep basement for purposes of proper maintenance. I would put the : 


pipes up through the floor in the right places. It is not necessary to 
have water pipes overhead to drip on anybody or to have them where 
people will fall over them. 


Mr. CHURCH: But there again enters the problem of cost. Why 
can we not have tunnels large enough to walk through? These would 
save the expense of complete excavation. Do you still advocate digging 
out the entire area? 


Mr. Lewis: I would dig a space at least seven feet deep under 
the corridor and as wide as the corridor. 


Mr. CHuRCH: Assuming you had the depth, would you still advo- 
cate complete excavation? Would you need any space to insulate the 
floor from the wet ground? How about people who say you can just 
throw stone or something under the building? Is that practical? 


Mr. Lewis: It is possible. In a recent case they placed cinders 
under a concrete floor. But the soil was not properly drained, so when 
it rained there resulted a soup of sulphuric acid, etc. under the con- 
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crete. Each time the sewers did not work after a rain, the soup started 
coming up through. I believe the architect meant to put a footing 
drain well enough below, and if it is put low enough it will work. In 
this case the architect thought it would work by means of a footing 
drain, but it did not. 

Mr. DESHAW: How about radiant heating for kindergartens and 
the lower grades? 


Mr. Lewis: Radiant heating is bound to supplant all other 
methods of direct heat transmission in any kind of a building. Radiant 
heating is highly desirable for kindergartens and all others, too. I am 
unable to go around to meetings like this with pleasure because I am 
so busy designing radiant heating for hospitals. There are so many 
different applications of radiant heating that make it acceptable in 
nearly all environments. 


Mr. GORMAN: I hear the question raised that there are a lot of 
bugs in radiant heating. For instance, there is no evidence as to how 
long pipes will last, as to the effects of corrosion, or as to the concrete 
cracking. How about heat control and the temperature regulation in 
the rooms? 


Mr. Lewis: Radiant heating, if properly installed, is less liable 
to cause trouble than any other kind of heating of which I have knowl- 
edge. It is nearly fool-proof. Some of you remember when it was 
popular to have open-air schools. It was supposed to be helpful for 
certain children with deficiencies or something. I installed radiant 
heating in the open-air school in Columbus. We placed a steam pipe 
between each concrete joist under the floor. It warmed the floor so 
nicely that they were able to keep the windows open whenever they 
wanted. By a recent inspection in Columbus, those rooms are yet the 
most comfortable and most economical. 

Of course, I would now use water, not steam, in the pipes. I would 
place the pipes close together and have more of them so they would not 
be so hot as steam. I have designed over one hundred different build- 
ings in which radiant heating has been employed—schools, hospitals, 
industrial office buildings, and manufacturing plants. I have put it 
in the floor and in the ceilings. 

As to this question of corrosion, do you realize that we use a 
liquid-water, or water doped with antifreeze? This same liquid goes 
around and around and may do so for years and years. The first time 
you pump it around, it gives up all its harmful solids and it will never 
prove corrosive if you let it alone. With steam we are changing the 
chemical constituents of the gas we use all the time. 

I designed a hospital in Denver in the early part of the war. We 
used radiant heating in it. We could not get wrought-iron, so we used 
commercial iron. We welded the sections together on the floor, then 
hoisted them to the ceiling and applied the plaster. It has been five 
years now, and there have been no leaks, no corrosion—nothing but 
satisfaction. 


Mr. GLADDEN: All of you have heard of the proverbial $64 ques- 


tion. It has been my experience, in listening to the radio, to find that 
usually the $64 question is the easiest to answer. We have a $128 
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question in Marion County which I do not think the experts can more 
than attempt to answer. We have close to 16,000 youngsters in Marion 
County. I have conservatively estimated that within two years we will 
have 1,500 more students in the county schools. At the present time 
we have 40 to 55 children to the classroom. We are trying our best 
to get along with the rooms we have. We have tried to get additional 
buildings and have been able to get some. Two years ago they started 
construction on additions. It took two years to get additions built 
onto some buildings, but we have not even started to catch up with the 
load. We just can not build all the buildings we need. Our bonding 
power plus our taxing power is not enough to pay the cost. It is 
possible to build portables rather than to build new buildings or make 
additions to old ones. My question to the architects is, is it advisable 
to build portables or semi-permanent structures out of cement block? 
Shall we try to get along by remodeling or making additions? For 
the purpose of discussion, what about portables versus additions? 

Mr. DESHAW: I will try to answer that, but I will not get the $64. 
My experience has been that temporary structures are usually tem- 
porary for the first 50 years. All kinds are built—sectional, quonset, 
and standard construction. If I were faced with a financial problem, 
I would design a U-shaped building with the main part facing the 
street, and the auditorium and gymnasium at the end of the two 
wings and away from the street. I would, at this time, build a 
structure as economically as possible, so that in the future, when money 
is easier, perhaps through a federal grant, or when prices are down, 
we can build an edifice in that area to cover what we have already 
done. Our experience is that a structure of brick and cinder back-up, 
with wood floors and wood ceiling joists, one story high, can be had 
at a price under 60 cents a cubic foot (in New York state), and this 
includes the heating. The roof of such a structure is flat. As money 
becomes available, then the front entrance, approach, etc. can be built. 

Mr. SEAGERS: There is something getting by in this discussion 
that I do not like to see get by. It is a matter of definition. I do not 
think that what Mr. Gladden is talking about, that is, concrete block 
with brick veneer, is semi-permanent. 

Mr. GLADDEN: Well, I really do not know. That was the defini- 
tion given me. Originally we had talked of building portables. We 
made a special trip to the “National Homes” at Lafayette. Those 
buildings are actually what we call portables. I will say that, when 
they are placed, they are permanent. We have had portables for over 
20 years and have never had a building. We may have to add 
some more in order to get by. When this was proposed to us, it was 
called a semi-permanent building. 

Mr. SEAGERS: That is exactly what I am trying to get at. We 
should define these terms, so that we will all know what we are talking 
about. 

Mr. PERKINS: Are we not really talking about degrees of how 
badly shall we build, ranging down from very satisfactory? I agree 
to the fact that temporary is not temporary. 

I do not think mere portables are any way to save money. You 
can build as a separate building operation just about anything you can 
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buy. During the depression, the pre-fab boys were going to sweep the 
country like measles or something. They were going to do everything 
better for half the price and twice as good. They did not. One of 
the reasons was that most of the buildings were not as amateurish 
and bad as they were supposed to be. 

As far as my memory goes, building has never been easy. There 
never has been a time within my experience when money, material, 
labor, or time, or all four did not cause problems. Do not think this 
is such an exceptional time. When the leading member of our profes- 
sion was asked what he would do about certain restrictions in the law, 
Frank Lloyd Wright, with one fine sweeping gesture, said he would 
change the law. Well, that was not a very satisfactory answer, and 
some of us sat there grinding our teeth. But the laws have now been 
changed—the same laws that he referred to—and so have many of 
yours. The things you have talked about are not physical restrictions; 
they are bookkeeping and legal restrictions. 

Mr. GLADDEN: May I add another comment on so-called semi- 
permanent? Elsewhere in our county we propose to build a square 
cement or cinder block building with a small corridor through the 
center and a couple of rooms on either side. Our eventual hope is 
that we can build a real addition later. I will call this building per- 
manent, for we hope to build on to this building later and convert it 
into a community house. It will be permanent, but it is only temporary 
for classrooms, for they will be taken out. 

Mr. SEAGERS: For years we have used concrete block with brick 
veneer on the outside and plaster on the inside. We called that perma- 
nent construction. This building you are speaking about, with which 
I am familiar, leaves out the plaster. Is it permanent or semi-perma- 
nent? 

Mr. PERKINS: May I add just one other point? Almost any kind 
of a structure you can put up will, with proper maintenance, last two, 
three, or four hundred years. Take the famous “House of Seven 
Gables,” or a hundred other houses along the east coast that have had 
proper maintenance. Look at them. They are doing fine. 

Mr. NICELY: I am sorry we have to bring this panel to a close, 
especially at this very important point in the discussion. We have used 
our time well, but we have an excellent program following, one that 
we all are vitally interested in. I am certain the panel has done a 
splendid job in stimulating our thought. 
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INDIANA, like many other states, is faced with an acute need for 
extensive additions to school plant facilities. This need has developed 
from several conditions: (1) The very large increase in birth rate 
since 1940 has already begun to affect elementary enrollments and 
will result in an increase of 30 to 40 per cent in the next six to eight 
years. (2) During the war period there was a general moratorium 
on construction due to lack of materials and labor. Maintenance and 
rehabilitation of old buildings were postponed for the same reason. 
(3) In spite of WPA and PWA programs, there was a large accumula- 
tion of school building needs during the depression period. (4) Be- 
cause of high costs and scarcity of labor and materials, school building 
has been slow to get underway since the war. (5) Since capital out- 
lay must be financed from local property taxes and bond issues, finan- 
cial ability has lagged far behind needs and costs, e.g., the typical 
Indiana school corporation has less ability now to finance capital out- 
lay than it had in 1930, although costs have increased about 150 per 
cent and educational needs are greater. 

These conditions are familiar to all of us, but their real signifi- 
cance has been recognized only within the past few months. In fact, 
the birth rate in Indiana did not reach its peak until about December, 
1946, or January, 1947. By the time the children born in 1947 reach 
the third or fourth grade, our elementary school enrollments will be 
about 40 per cent greater than they were in 1940 to 1942. Few, if 
any, school] administrators anticipated that building costs would reach 
their present levels. In fact, a large amount of construction has been 
postponed in anticipation of lower prices. But there is no evidence 
that costs will approach anything like prewar levels unless there is a 
major depression, in which case all that we are discussing here will 
have little or no validity anyway. 

To date we have made almost no progress in providing needed 
building facilities. In the school years 1945-46 and 1946-47, only about 
$3,000,000 was spent each year for capital outlay in Indiana school 
systems. Larger amounts were expended this past year, but not 
enough to make an impression on the need. We have likewise made 
little progress in solving the financing problems. Assessed valuations 
are still at depression levels, and the reassessment plans do not promise 
much in the way of an increase. The cumulative building fund tax 
increases the financial resources for capital outlay considerably, but 
several years are required to accumulate sufficient funds to do much 
building at current prices. A large proportion of school systems in 
Indiana could not finance their building needs even if they were to 
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use all available resources to the maximum. We have, ‘then, the prob- 
lem of school building needs which are becoming increasingly acute 
and a financing system which, in Indiana, has never been adequate. 
The solution of the problem will require the most careful planning at 
both state and local levels, and, if done adequately, some major altera- 
tions in the basic structure of the state school system will be necessary. 

The financing of capital outlay cannot be considered independently 
of other phases of the school building problem. The objectives of a 
sound financing plan are fundamentally, first, to secure the funds 
necessary to provide the services and facilities we need; and second, 
to utilize our financial resources in the most economical and effective 
manner. It seems to me that a plan for financing any educational 
service will include at least three elements: (1) a comprehensive 
analysis of needs, (2) an accurate estimate of resources that are avail- 
able to meet those needs, and (3) consideration of the various ways in 
which resources may be utilized to provide those needs economically and 
satisfactorily. 

A brief explanation of the terms used here is in order. In a school 
system the term “needs” should always refer directly or indirectly to 
educational needs. I have used the term “resources” here to indicate 
not only financial resources but all of the resources—physical, personnel, 
and financial—that might be utilized in meeting an educational need. 
The term “economy” does not necessarily mean the saving of money. A 
much more defensible definition of economy is getting the most for 
services and facilities from the resources available. 


Analysis of Building Needs 


A competent school administrator does not begin with a precon- 
ceived financial scheme and then attempt to fit his operational program 
to it. He first develops an educational plan and determines the facili- 
ties and services required by the plan; then he proceeds to formulate 
plans for financing the program. Compromises must often be made. 
Few school systems have the resources to provide the variety and qual- 
ity of educational services that parents and teachers desire and that 
would be adequate for all pupil needs. But to approach an educational 
problem from a purely fiscal viewpoint is to put the cart before the 
horse. Such a procedure almost always results in educational stagna- 
tion. Schools are not operated to make money or to save money; they 
are institutions to serve children. Any administrative plan or pro- 
cedure must be judged, in the end, in terms of the extent to which it 
provides for the needs of children. Fiscal criteria are important, but 
they must always be secondary to educational criteria. 

School building programs are no exception to this general rule. 
There are numerous examples of situations where school boards and 
school administrators have decided that expenditures must not exceed 
a certain amount or that the tax rate must be kept below a certain 
level, and then have trimmed the building plans to fit the predeter- 
mined financial limitations. In other instances, legislatures have set 
arbitrary limits or imposed unnecessary restrictions on tax levies and 
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bond issues which make it impossible for local school officials to use 
their financial resources effectively for building purposes. 

When arbitrary limitations are imposed on the use of funds for 
capital outlay without proper consideration being given to present and 
future educational requirements, teachers will be handicapped in their 
work and generations of children will be denied educational opportuni- 
ties. Next to the teacher, there is no other factor in the school pro- 
gram which so directly affects the scope and quality of educational 
activities as does the school plant. When a building is completed and 
equipment installed, the nature of the educational program which will 
be carried on in it is determined to a large degree as long as the 
building lasts. An 1890 school building, unless it has been extensively 
altered, is likely to have an 1890 educational program in it. There 
are scores of such situations in Indiana today, and they will not be 
improved much until obsolete buildings and equipment are replaced 
with modern facilities. 

The first requirement in determining building needs is an evalua- 
tion of educational services. How adequate is our present program? 
What are the serious deficiencies, and what is required to correct them? 
What additional services should be provided? Is the school environ- 
ment attractive, and does it inspire teachers and children to noble deeds, 
high thoughts, and wholesome attitudes? Are teachers handicapped and 
overloaded for lack of space and equipment? These and many similar 
questions should be considered before a building program is formu- 
lated. An evaluation of the existing plant facilities in terms of 
accepted standards and the requirements of the local educational pro- 
gram must be made. 

A second factor that must be considered in the study of needs 
is community growth and development. The most important element 
in this area is the growth trend in pupil population. It is estimated 
that Indiana will need at least 6,009 additional elementary classrooms 
to house the pupils who will enter school in the next five or six years. 
Unfortunately, this increase in enrollment will not be distributed 
evenly over the state. In many rural areas the pupil population will 
remain static or may actually decrease. In the central sections of the 
larger cities there has been a continuous drop in school population for 
a number of years; in many cases it may be necessary to abandon 
school buildings or transport children from other areas. The large 
growth in pupil population is found in suburban areas and in the 
urban neighborhoods near city limits. In many places where the in- 
crease in pupil population has been the greatest, there has not been 
anything like a proportionate increase in school financial resources. 
Tax collections on new properties lag about two years behind construc- 
tion, and assessments on residential property are generally low. With 
each additional pupil, the school corporation literally becomes poorer 
so far as financing capital outlay is concerned. 

The character of the new population is also important if there is 
any validity to the principle that the school should be adapted to com- 
munity needs. A neighborhood that is made up predominantly of 
industrial workers and laborers will need a different type of educa- 
tional program from that needed by a neighborhood in which profes- 





SCHOOL BUILDINGS CONFERENCE 27 


sional and business people are in the majority. The number of children 
will also vary per family. The poorest neighborhoods economically 
usually have the most children per family. These factors need to be 
analyzed and considered in developing building plans. 

Another important element in the community is the trends in busi- 
ness and industry. The better rural areas in Indiana have a higher 
average amount of wealth per resident school child than the cities and 
towns. With a few exceptions, purely residential communities usually 
have a low average property value per pupil. Large industries usually 
add to the wealth in greater proportion than to the pupil population. 
Railroads and public utility plants especially have large property values 
and add relatively small numbers to the school population. The type 
of industries will determine in large part the number and character- 
istics of the population and also the wealth that will be added to the 
tax rolls. 

In addition to the value of plant and equipment, the level of wages 
paid and the type of workers employed will affect the value of resi- 
dential property. Generally, a factory that employs a relatively large 
amount of low paid, unskilled labor is no asset so far as financing 
schools in concerned. In fact, many school corporations are worse off 
for having them. Information concerning future industrial and busi- 
ness developments can usually be obtained sufficiently in advance to 
make necessary adjustments in the school building program. Effects 
on the school population and the taxable wealth can be projected with 
sufficient accuracy if basic information is available to plan safely for 
school needs. 

Plans for community development should include provisions for 
schools. There are many large housing projects completed or under- 
way in Indiana with no consideration given to school needs. As a 
result, school boards are suddenly faced with the need for a new school 
and have no site available. In many rapidly growing communities it 
is already too late to acquire an adequate school site properly located. 
Such a condition is due to lack of a community plan and lack of fore- 
sight on the part of school officials in anticipating needs. 

Planning for community growth and development requires, first 
of all, a complete and continuous school census. The census will pro- 
vide information on future trends in enrollment and on changes in the 
character of the population. Trying to plan a building program with- 
out a census on which to estimate needs is simply a matter of basing 
it on chance and hope. 

It is also necessary to make periodic checks on housing and resi- 
dential construction. This can usually be done easily where building 
permits are required. The school census should, of course, include a 
house count, but this is not sufficient where extensive building pro- 
jects are underway. The information should be obtained before the 
families move in and the children enter school. Future developments 
in housing can be estimated with a fair degree of accuracy. After all, 
a given area will hold a fairly definite number of families, and the 
rapidity with which it fills up can be estimated. As a neighborhood 
approaches saturation, the rate of increase in school population de- 
clines. With data at hand from the school census and housing studies, 
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estimates of future trends in school population can be made with fair 
accuracy. If growth is rapid, continuous checks must be made and 
plans revised accordingly. 

A building program properly planned will provide for desirable 
changes in school organization, improvements in the instructional pro- 
gram, and new services. It is generally easier to make such modifica- 
tions in the program when new buildings are built than to make them 
within the limitations of existing structures. Many city school systems 
are a hodgepodge of school organization which has resulted from 
attempts to use old structures with a minimum addition of new construc- 
tion in meeting new needs. A building program handled on a piece- 
meal, emergency basis is more likely to disrupt school organization than 
to improve it. Another case in point is the need for reorganizing our 
rural and small town school sytems. If future building programs are 
not tied into definite plans for reorganization of those schools, Indiana’s 
school system will be frozen into inefficient and uneconomical patterns 
for the next 50 years. 

A sound school building program must be projected into the future. 
This is particularly true in a period such as the present, with its tre- 
mendous growth in school population. Not only must needs be antici- 
pated, but plans for financing must be developed. In Indiana, school 
construction must be financed within rigid restrictions on bonded debt 
and building taxes. There is a very definite limit on the amount of 
money any Indiana school corporation can raise for building purposes 
within the next five to ten years. This amount can, in most cases, be 
estimated with a high degree of accuracy. It is possible to know 
now how much money can be spent on school buildings in the next five 
years in practically any Indiana school corporation. 

The question may well be raised as to the reason for discussing 
the details of building program planning in connection with problems 
of financing capital outlay. The answer should be obvious. Unless 
needs are anticipated and the use of financial resources controlled in 
terms of educational needs, waste and inefficiency are inevitable. Many 
Indiana school systems are facing acute problems that must be solved 
on an emergency basis because no attention has been given to develop- 
ing needs, and plans for meeting those needs have not been formulated. 
Most of our building surveys reveal conditions that would not have 
existed if there had been a systematic plan for providing plant facili- 
ties. So-called emergencies are more often due to lack of foresight and 
advance planning than to factors which cannot be anticipated and con- 
trolled, 

School building needs do not arise in a day. It takes at least six 
years for a generation of school children to be born and enter school, 
and they are with us for 10 to 12 years. Obsolescence occurs over a 
period of years, not months. Modifications in instructional programs 
take time to develop and introduce into classroom practice. All of 
these can be anticipated and planned for in advance. Most of the press- 
ing building needs in the typical Indiana system have existed for ten 
to twenty-five years; yet in far too many cases nothing has been done 
about them. Even our phenomenal crop of postwar babies could have 
been anticipated to a large degree from World War I experience. Mar- 
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riage and birth statistics, as early as 1940, should have given warning 
of what was to come. We have known for two years that the problem 
would have to be faced. And we have, fortunately, another three or 
four years in which to plan to meet the problem. In the great major- 
ity of our school systems a building program can and should be pro- 
jected five to ten years in the future. Plans for financing should be 
included. If this is’ not done, building will be done in a piecemeal 
fashion, financed more or less on an emergency basis. 


A Study of Resources 


As has been previously stated, we should not limit our conception 
of resources to financial resources. In developing a school building 
program, it is necessary to answer such questions as the following: 
How can our present plant facilities be used more effectively? What 
alterations are necessary to improve the teaching environment? Viewed 
in terms of long-range plans for developing our education program, 
what are the deficiencies of our present plan? Can these deficiencies 
be corrected economically? Would it be better to alter and rehabilitate 
old buildings or to abandon the old buildings and construct new ones? 
The answers to such questions should not be confined to considerations 
of cost alone. It may well be that rehabilitation and alteration is 
cheaper but, if it cannot be done in a manner which will provide 
reasonably satisfactory facilities for the educational program, it is 
very possible that the expenditure may largely be wasted. If make- 
shifts cannot be avoided, they at least should be recognized as such, 
and at the time they are made there should be some plan for their 
elimination as soon as possible. 

The estimate of financial resources must be made within the limita- 
tions placed on bonded indebtedness and building tax levels. The trend 
in property valuation should be projected. Significant increases in 
property values which may occur in new industries and businesses or 
from extensive residential construction should, insofar as possible, be 
anticipated and taken into account. It is desirable and possible to 
determine the financial limits within which a school building program 
must be carried out. The administrator of any school corporation in 
Indiana can estimate with a fair degree of accuracy the amount of 
money which is likely to be available for building purposes within the 
next five to ten years. It is recognized, of course, that financial ability 
may be adversely affected by major economic changes. When such 
changes occur, however, our estimates can be revised accordingly. It 
seems to me a sound procedure to estimate in terms of the possible and 
probable rather than in terms of what might happen. 

When school plant needs have been determined in terms of a sound 
educational program and the study of resources has been completed, 
then and only then is the school administrator in a position to develop 
a plan for financing the program. You cannot plan to finance a pro- 
gram until you know what the needs are and what resources are avail- 
able to meet those needs. Unfortunately, it will often be necessary 
to trim the building program to fit the limits of the budget, but that 
is no excuse for not knowing what the needs are or for failure to ex- 
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plore every possibility for meeting those needs. When compromises are 
necessary, the administrator should know the future implications of 
the compromise and should be sure that, considering all circum- 
stances, the most defensible course of action has been taken. 


Estimating Costs 


The problem of estimating costs is a difficult one. So far, we 
have looked in vain for a ray of light shining through the clouds of 
inflation. Costs may stabilize to some degree, but there is little evi- 
dence on which to base hopes for any marked reduction in building costs 
in the near future. It appears that the best procedure would be to 
make our cost estimates on the best current data and expect them to 
continue at about that level for the next three to five years. If there 
should be a favorable change in price levels, the school corporation will 
then be in a more favorable financial position. For example, if a 
careful study of needs and financial resources indicates that a school 
building tax of 50 cents will be necessary to accumulate sufficient 
funds at current costs, setting the tax at 30 cents in the hope that 
prices will decline is indefensible. If prices decline, the tax rate can 
be reduced in the future without jeopardizing the program. 


Another factor that should not be received too optimistically is 
the increase in property valuation that will be secured from the re- 
assessment in 1949. Some increase may well be expected, but if the 
present sentiment regarding property assessment prevails, taxable val- 
ues will not be increased to anything like the proportionate increase 
in market values of property, or to the general rise in prices. In many 
localities assessed valuation could easily be doubled and still remain 
within a reasonable limit of market value, but such an increase is not 
likely to be made. We may as well face the fact that property tax 
rates are going to continue to be high and that assessed valuations on 
which to issue bonds and levy building taxes will remain relatively 
low. It appears, then, that any plan for financing capital outlay, in 
Indiana at least, will have to be cast within the framework of high 
costs and a limited tax base. 


A Coordinated Plan 


When building needs have been determined and resources and costs 
have been estimated, it is then possible to develop a well coordinated 
building program. Since in many situations available resources are 
not adequate to provide for all existing needs immediately, it will be 
necessary to divide the program into unit projects and set up a list 
of priorities in terms of relative needs. In determining priorities, it 
will be necessary to consider the funds which can be secured for 
capital outlay at or during the period when the projects should be 
completed. 

Needs may be divided into the following categories: (1) new 
construction to provide for additional enrollments, (2) alterations and 
rehabilitation of existing plant facilities, and (3) new construction to 
replace obsolete buildings. 
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As has been stated previously, it is estimated that Indiana will 
need at least 6,000 new elementary classrooms to take care of addi- 
tional enrollments that may be anticipated during the next five to 
seven years. In school corporations where the increase in enrollment 
is likely to be considerable, these needs will necessarily have to be 
given first priority. 

In seven school building surveys made by the Division of Research 
and Field Services, Indiana University, during the past three years, 
there was a total of 26 elementary school buildings and nine high school 
buildings. Eighteen of the 26 elementary buildings scored less than 
400 on the Holy-Arnold Score Card. Four of the nine high school 
buildings scored less than 400. A total of 22 of the 35 buildings were 
in serious need of alteration and rehabilitation. At least 12, or op- 
proximately one third of the buildings, are hardly alterable and should 
be replaced as soon as possible. Approximately one third are in need 
of considerable rehabilitation and alteration. Not more than five of 
these 35 buildings could be considered adequate for a modern school 
program. If conditions which exist in these seven communities are 
typical of the situation in Indiana, the need for replacement and re- 
habilitation of obsolete buildings far exceeds the need for new con- 
struction to accommodate increased enrollments. 

It is possible and desirable in practically all school systems facing 
the building problems to combine projects to meet different needs. For 
example, a new building may provide for increased enrollments and re- 
placement of obsolete buildings. In many cases, needed reorganization 
of the school may be accomplished when new buildings are planned. 
In any situation it is necessary to analyze carefully the various needs 
and to consider all of the ways in which it may be possible to meet 
these needs through well-planned construction projects. It may be 
necessary to adjust the projects to available funds. If this can be done 
without seriously affecting the program as a whole, it may be desirable 
to make such adjustments. In general, however, we should first 
attempt to set up our building projects in terms of educational needs 
rather than in terms of financial considerations. A well coordinated 
program will provide the facilities needed at the time they are needed 
with a minimum of financial burden on the taxpayer. 


The Finance Plan 


In developing the finance plan, it is well to keep in mind certain 
basic principles: (1) building projects should be financed in such a 
manner that the burden imposed on the taxpayer is at a minimum; 
(2) the financing of a current program should not jeopardize future 
needs; (3) capital outlay expenditures should not affect adversely 
the amounts available for operating purposes; (4) economies which 
result in poor construction or inadequate facilities or which may add 
to operation or maintenance costs should be avoided; and (5) the 
costs of capital outlay should be viewed from a long-term standpoint 
rather than from the standpoint of immediate costs. 

In Indiana there are four methods for financing capital outlay: 
(1) the issuing of school bonds, (2) the accumulative school building 
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fund tax, (3) the inclusion of capital outlay in current operating 
levies, and (4) the use of the nonprofit school building corporation. 

With the limitations on bonded indebtedness of 2 per cent of the 
assessed valuation, the amount of money which can be secured from 
bonds is definitely limited. In most cases, it will be impossible to 
finance school building needs from bond issues. In fact, the great 
majority of school systems in Indiana are unable to finance their 
total capital outlay requirements from bonds. The amount of money 
which can be secured from bond issues is determined in part by the 
length of the issues. For example, substantially larger amounts can 
be secured over a ten-year period by bonding to the limit, with two 
five-year issues rather than one ten-year issue in the beginning and 
with subsequent issues as the bonds are retired. With the present 
low interest rates for short-term issues, in most cases issuing bonds 
to be retired over a 20- to 30-year period cannot be defended. 
In view of the amount of construction which a typical school system 
should do within the next 10 to 15 years, it would seem wise that 
we use our bonding capacity to the limit. This can be done only if 
our issues are retired in a relatively short time. 

The accumulative building tax has added substantially to the 
ability of school corporations to finance capital outlay. It takes several 
years, however, to accumulate sufficient funds to finance a major proj- 
ect. School corporations facing a building program should levy a 
building tax as soon as possible if they have not already done so. In 
planning a program, however, it is advisable to utilize bonding to the 
maximum and to supplement it with accumulative building taxes. 
There are certain disadvantages to the accumulative building fund 
which should be recognized. First, there is the problem of handling 
the funds as they accumulate. This is a minor problem, but one that 
must be provided for. Second, we must recognize that this method 
deprives taxpayers of the use of their money and tends to increase the 
total tax burden beyond the rate levy. Third, current taxpayers are 
bearing a substantially larger proportion of capital outlay costs than 
are those who will benefit from the use of the building in the future. 

The rate which should be levied in the accumulative building fund 
will depend upon the amount which can be raised through bond issues 
and the time when the funds will be needed for construction purposes. 
For example, if the estimated cost of constructions which must be made 
in the next five years is $500,000, and $200,000 can be raised from 
bonds, the building tax levy should be sufficient to accumulate $300,000 
by the time the building must be built. 

In setting up a financing plan, it is desirable to project estimates 
of assessed valuation. The tax required to meet principal and interest 
payments on bonds should be estimated. To this should be added the 
accumulative building fund tax. This method should give a fairly 
accurate estimate of the accumulative tax rate which would be neces- 
sary to finance a program over a period of years. Insofar as possible, 
it is desirable that the total tax rate for capital outlay should be 
equalized over the period. If we are planning a ten-year building pro- 
gram, then it would seem desirable that the accumulative tax levy 
should be approximately equal over the ten-year period. The one factor 
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which should be watched is to leave some margin for future needs 
which we can now anticipate. If variations are made in the bond tax 
levies, it is generally better to have the higher levy at the beginning 
of the period rather than at the end. This will leave a larger margin 
in which to finance future needs. 

It may be necessary to utilize all resources to the maximum, that 
is, to secure a maximum amount from short-term bond issues and at 
the same time levy the maximum school buliding tax. We have 
recently completed a building survey where this will be necessary. If 
this particular school corporation bonds itself to the limit now with an 
issue to be retired in five years, and again bonds itself to the limit 
with a five-year issue in 1953, and levies a 75-cent building tax, 
approximately $1,000,00 can be raised. The estimated cost of construc- 
tion which must be made in this corporation in the next ten years is 
$1,500,000. In such a situation all that can be done is to raise the 
maximum amount of money to meet current needs and let the future 
take care of itself. It will require in the corporation an annual tax 
rate of more than $1 per $100 assessed valuation to finance capital 
outlay. It may also be added that this corporation will have to levy a 
maximum tax rate for operation in order to finance the program. 

In planning a finance program a school administrator must care- 
fully analyze all of the financial possibilities. The finance plan is, in 
reality, a long-term plan for building purposes. What is done now 
will have a direct effect on what can be done in the future. Unless 
there is a close relationship between building projects set up in order 
of their priority and plans for financing these projects, the school 
system is likely to be in a worse condition so far as school building 
facilities are concerned than it is at the present. 

The nonprofit school building corporation plan may be mentioned 
briefly. It is reasonable to expect that the cost under such a plan would 
be higher than under the plans mentioned above. The administrative 
problems involved are obviously more difficult. This procedure should 
be considered and used only as an emergency measure where pressing 
needs cannot be met in any other manner. No doubt there will be many 
situations in which the building corporation will have to be used. In 
such cases rental costs must be added to tax levies for bonds and 
building funds. If the building corporation is the only method by 
which we can obtain funds for immediate construction, then it would 
seem to be desirable to adjust our building fund tax and our bond tax 
so that the tax burden will be at a minimum. The contract lease 
should provide for securing the title to the building in as short a period 
as possible, probably not to exceed 10 to 15 years. 

Bonding the civil corporation for school building purposes is pos- 
sible. The requirement of 51 per cent of the taxpayers on the petition 
to utilize this source will probably be difficult to meet in most cases. 
However, if it is possible to utilize the bonding power of the civil cor- 
poration, it would be desirable to use it if needed. 


Summary 


In summarizing the discussion of capital outlay, we have tried to 
emphasize the importance of the over-all plan. No financial plan is 
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sound if it is not based on a complete analysis of needs, both present 
and future, and a careful consideration of all of the ways in which we 
can use our resources to the greatest advantage in meeting those 
needs. We have tried to emphasize the concept of the school building 
program as a long-term budget in which there is a maximum coordina- 
tion of our educational program, our building program, and our finance 
program. It is only in this way that economy and efficiency will be 
secured. 








YOU CAN CALL IN YOUR STATE DEPARTMENT 
by 


HENRY LESTER SMITH 
Dean Emeritus, School of Education 
Indiana University 
and 
Director of School Buildings 
Indiana State Department of Public Instruction 


I HAVE probably worked on this paper longer than on any other 
paper of this type that I have ever written. I can also say that I have 
less of my own thought and little of my own wording in it. It has taken 
me two years to find out the agencies interested in schoolhouse plan- 
ning, and I have spent the last three months getting this material to- 
gether. 

In going about this, I asked each department or agency responsible 
for some phase of schoolhouse planning to make a statement of its 
responsibilities, and I am reading their statements as a part of the 
paper. 

This paper will not be exactly inspiring or stimulating to you, for 
it is simply a statement of the help you can get from your state 
department. Therefore, the paper consists really of two parts: the 
first part giving a list, along with their statements, of all of the 
agencies having a responsibility of some kind, and the second part 
emphasizing the responsibility of one of those agencies, namely, your 
State Department of Public Instruction. 

In the state of Indiana there are ten agencies that may be legally 
involved in one or the other of the various steps, in remodeling an old 
school building, adding to an existing building, or procuring a new 
school building. Some of these ten agencies are involved in every case; 
some only in special cases. 

The Consultant on School Building Planning in the State Depart- 
ment of Public Instruction is prepared to advise in regard to the 
divisions of authority that have jurisdiction in any particular instance, 
and to aid school officials in making contact with the appropriate 
authorities in connection with any school building problem. 

These ten agencies and their responsibilities are as follows: 


I and II. ARCHITECTURAL REGISTRATION BUREAU, AND 
ENGINEERS REGISTRATION BOARD 


The Architectural Registration Bureau and the Engineers 
Registration Board are involved only indirectly. There is a require- 
ment that plans and specifications for building construction must 
be drawn by a licensed architect or a licensed engineer. The Ad- 
ministrative Building Council checks through the State Board of 
Accounts on this requirement, and depends for its information 
upon the lists of licensed architects and engineers available in the 
files of the Architectural Registration Bureau or the Engineers 
Registration Board which issue Indiana licenses in their respective 
areas. 


(35) 
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STATE BOARD OF ACCOUNTS 


The State Board of Accounts is further responsible for guaran- 
teeing that plans and specifications provide for open and free com- 
petition in building, and for a noncollusion clause. 


THE INDIANA ECONOMIC COUNCIL 


The Indiana Economic Council forwards to the federal gov- 
ernment (Federal Works Agency) applications for advancement of 
funds for plans for new buildings after such plans have been ap- 
proved by the Administrative Building Council, the State Fire 
— the State Board of Health, and the State Board of 

ccounts. 


THE SECURITIES COMMISSION IN THE OFFICE OF THE 
SECRETARY OF STATE 


The Securities Commission, in the office of the Secretary of 
State, must approve bonds issued by the nonprofit holding com- 
pens through which school corporations are authorized to secure 

uildings when they are not financially able, otherwise, to secure 

absolutely essential buildings. The Securities Commission issues a 
— outlining the procedure for incorporation and approval 
of bonds. 


THE STATE BOARD OF TAX COMMISSIONERS 


A. Whenever the school authorities contemplate the building of 
new school buildings, the repairing of existing buildings, or the 
purchasing of equipment, and the money for doing so is to be 
derived from the sale of bonds, it is necessary to have a peti- 
tion signed by fifty (50) or more freeholders requesting that 
such work be done, and requesting the authorities to issue 
bonds. (Sec. 64—313 Burns) 

Before these bonds can be sold, a hearing must be held 
before the State Board of Tax Commissioners, at which time 
objecting taxpayers have a right to be heard by filing a peti- 
tion with the Board. (Sec. 64—1332 Burns) 

Whenever school authorities decide to spend money which 
is to be raised by a tax levy for the operation of a school or 
schools, they must prepare a budget showing anticipated ex- 
penditure, and said budget is subject to approval by this 
board. Objecting taxpayers have the right to be heard. (Ch. 
275, 1947 Acts) 

Plans for building schools are not subject to approval by 
this board. 

In the event the school authorities find it necessary to 
spend more money than anticipated in the original budget 
because of an extraordinary emergency, they must comply 
with the laws concerning emergency or additional appropria- 
tions. This results in a hearing by this board, at which time 
the additional appropriation is either denied or approved. (Ch. 
275, 1947 Acts) 

In the event school authorities would issue bonds without 
the afore-mentioned petition, the bonds could not be retired 
by a tax levy. (Sec. 64—313 Burns; Ch. 97, 1939 Acts) 


B. In any township in which there is not located a city or town 
which operates and maintains public schools within such city 
or town, whenever a petition signed by at least 100 freeholders 
of the township is filed with the township trustee asking for 
the erection, alteration, or construction of a building, or for 
the addition to an existing building, to be used for teaching 
... and for community use, the township trustee with the con- 
sent of the Advisory Board shall be empowered to grant the 
petition. Before so erecting, altering, or constructing, the plan 
must be submitted to the State Board of Tax Commissioners, 
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which arranges for a hearing before approving or disapprov- 
ing the project. (Ch. 183, 1947 Acts) 

C. The school authorities (Township Trustees, Board of School 
Trustees, Board of School Commissioners, etc.) should adopt a 
proposed plan providing a cumulative building or sinking fund. 
Such plan must specify the proposed tax rate and the years 
in which it is to be levied. 

School authorities give notice by publication and posting 
of public hearing. 

After such public hearing the school authorities determine 
whether to proceed with the plan and establish the tax levy 
to support such plan, specifying the rate of tax and the years 
in which it is to be levied. 

When the school authorities have decided to proceed, they 
submit such plan to the State Board of Tax Commissioners 
with proofs of publication and posting. 

The State Board of Tax Commissioners requires the school 
authority to give notice, by publication and posting, that the 
plan has been submitted. 

The school authorities secure proofs of publication and 
proofs of posting, also the County Auditor’s certificate as to 
whether a remonstrance has been filed, and send this informa- 
tion to the State Board of Tax Commissioners. 

Ten or more personal and property taxpayers in the tax- 
ing district which supports the schools may file a petition with 
the county auditor, objecting to the proposed levy. 

If such a petition be filed, the County Auditor certifies 
it immediately to the State Board of Tax Commissioners. 

The State Board of Tax Commissioners sets a date for a 
hearing upon any such petition of objections and notifies the 
school authorities and first ten signers of remonstrance of 
time and the place of hearing. 

The State Board of Tax Commissioners, after the hear- 
ing, approves or disapproves such proposed plan and levy and 
certifies its action to the County Auditor. 

The State Board of Tax Commissioners has no power to 
modify the proposed plan, but can only approve or disapprove 
the plan as presented. In the event of disapproval, the school 
authorities may begin again and present a new plan. 

All notices should be separate from any other notice. (Ch. 
57, 1945 Acts) 


VII. THE STATE BOARD OF HEALTH 


The State Board of Health must approve facilities for lighting, 
sanitation, sewage disposal, heating, ventilating, and plumbing. 


VIII. THE STATE FIRE MARSHAL 


The State Fire Marshal checks for panic and fire hazards and 
for adequate egress. All schoolhouse construction or remodeling 
shall conform to the minimum requirements of the rules and regu- 
lations of the Administrative Building Council. This council 
checks the structural features and types of construction with limit- 
ing heights and areas. 


IX. THE ADMINISTRATIVE BUILDING COUNCIL 


All schoolhouse construction or remodeling shall conform to 
the minimum requirements of the Administrative Building Council 
Rules and Regulations. The structural features and types of con- 
struction with limiting heights and areas are checked by the Ad- 
ministrative Building Council. 

The procedures for gathering together approvals of many of 
these agencies are centered in the Administrative Building Council, 
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so that corporations and school officials are inconvenienced as 
little as possible in obtaining approvals from scattered agencies. 


THE STATE DEPARTMENT OF PUBLIC INSTRUCTION 


The State Department of Public Instruction is vitally inter- 
ested in building programs that will insure the greatest educa- 
tional opportunities for the boys and girls. It is true that the 
State Board of Health, the State Fire Marshal’s office, and many 
other agencies have certain standards and specifications to be met, 
but in addition to these the State Department concerns itself with 
the arrangement of buildings and space within them for the edu- 
cation of the boys and girls. In addition to this, it is concerned 
with the equipment of the building and with having sufficient 
acreage for a site for a building to insure adequate space for ex- 
pansion and adaptation to a program of education that is broad 
and expansive. 

In this respect the State Department offers its services to all 
those interested in building, and will consult with interested per- 
sons or corporations in the interest of providing sound basic prin- 
ciples on which to build, so that the buildings when completed will 
serve the purpose for which they were constructed, that is, they 
will give educational opportunities to the children who are in 
attendance. 

In the State Department of Public Instruction, one individual, 
whose office is in Room 229, State House, is designated as Con- 
sultant on School Building Planning. The service rendered by the 
Consultant is in most cases only advisory. This advice often in- 
volves visits to communities to inspect existing building facilities 
and proposed new sites. Preliminary plans are often submitted 
to this consultant for criticism, especially in connection with pro- 
vision, allocation, and arrangement of space from the educational 
and administrative points of view rather than from the structural 
or engineering points of view. 

In two instances, the State Superintendent of Public Instruc- 
tion has definite authority and responsibility. He must approve 
all school buildings erected under the recently enacted Holding 
Company Law. Also, in emergencies, such as a case where the 
only high school in the tow nship burns and there is no other high 
school available, a limited amount of money may be advanced by 
the State Superintendent of Public Instruction for construction of 
a new building. This amount is later withheld from state support 
funds which would otherwise have gone to the particular school 
corporation (Ch. 217, Acts 1947). The sites and plans for such 
school buildings must be approved by the State Superintendent of 
Public Instruction. 

The services of the Consultant on School Building Planning 
include assisting school officials in their contacts with the various 
divisions of the State Department of Public Instruction, where 
— help bearing upon the building program may be re- 
ceived. 


STATE EDUCATIONAL AGENCY FOR SURPLUS PROPERTY 

Schools desiring surplus army buildings for temporary school- 
housing facilities should contact the Executive Officer, or his 
assistant, Indiana State Educational Agency for Surplus Property, 
Room 215, State House. 

Assistance in procurement of buildings and notification of sales 
will be sent on request to all school officials interested in this 
type of property. 

INSPECTION DIVISION 

The Inspection Division offers two services to corporations 
planning additions to old buildings or building new buildings. 

The first service is consultation on how the new structure will 
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influence the program of study of the particular school. The state 
program is planned and prescribed by the General Commission of 
the State Board of Education. The course of study and new 
Administrative Handbook will give the details of this program. It 
is a function of the Inspection Division to help school officials in 
planning to meet state standards. 

The second service pertains to the type of building desired 
and how it will fit into the state program. As a result of the in- 
spection schedule. the Inspection Division has visited all the build- 
ings, both old and new, in the state. Advice, based on these numer- 
ous visits, can be given on various building designs, special fea- 
tures, and adequacy or inadequacy of buildings in the various school 
corporations. For those who are interested in looking over build- 
ings in other corporations, the Inspection Division, Room 229, State 
House, can suggest visits in all parts of the state. 


DIVISION OF VOCATIONAL AGRICULTURE 

The Division of Vocational Agriculture in the State Depart- 
ment would like very much to be of service to school administrators 
in the state of Indiana in making plans for agricultural rooms and 
equipment in new and remodeled school buildings and supplementary 
buildings. 

This division has, located at Purdue University, a staff of six 
teacher trainers working in the field of agricultural peer who 
would be happy to consult with school men in an advisory capacity 
on all agricultural problems. These men are responsible for given 
areas of the state, and arrangements could be made for meetings 
that would be convenient to the local people. They have sample 
plans for agricultural classrooms and farm shop buildings and are 
in a position to discuss other types of activities pertaining to the 
vocational program. 

If there is an interest in this kind of service, inquiries should 
be addressed to the State Supervisor of Agricultural Education, 
Room 215, State House. He will see that the teacher trainer re- 
sponsible for the area is informed. 

The Vocational Agriculture Division considers itself to be a 
service organization and wishes to be helpful to local schools in 
every way possible. 


DIVISION OF TRADE AND INDUSTRIAL EDUCATION 

The State Department of Public Instruction, through the Divi- 
sion of Trade and Industrial Education, has made it a practice to 
aid whenever possible in building plans which involve shops, related 
subject laboratories, or drafting laboratories. This assistance is 
rendered directly or through the assistance of one or more of the 
teacher training institutions. 

The Division is in a position to advise with regard to suitable 
color schemes, safety traffic lanes, placing of machinery for proper 
lighting, ete. 

Through the cooperation of the Indiana Industrial Education 
Association, the summer bulletin of 1946 was devoted to a typical 
shop plan and a tool list for the small high school shop. 


DIVISION OF HOME ECONOMICS EDUCATION 

Schools planning to remodel or build new homemaking depart- 
ments may receive help by writing to the State Supervisor of Home 
Economics Education, Room 215, State House. 

The State Supervisor and the five district supervisors of home- 
making education are eager to work with school personnel and 
architects during the early planning period, in order that adequate 
space, built-in equipment, plumbing, and wiring will be provided 
for carrying out modern trends in the homemaking curriculum. 
Upon request, a member of the state supervisory staff will visit 
the school, show floor plans for different sizes and types of depart- 
ments, help develop floor plans to meet local needs, and make 
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recommendations in relation to selection and placement of equip- 
ment. 

The state supervisory staff is also peer | to give some assist- 
ance in helping to plan and equip the school lunch department. 

Schools desiring the service of a member of the state super- 
visory staff should present a request to the State Supervisor of 
Home Economics Education early, in order that the request may be 
included in the itinerary of the supervisor. 


DIVISION OF SCHOOL LIBRARY SERVICE AND TEACHING MATERIALS 

With the growing appreciation of the function of the school 
library in the instructional program, greater concern has _ been 
evidenced in housing it adequately. Elementary schools with library 
rooms of sufficient size and equipment to seat a full class group 
have demonstrated that wider reading and increased skill in me 
materials result when guided use is made of centrally organi 
library facilities. High schools have long noted this fact and have 
emphasized developing school library programs more in the last 
10 to 20 years. 

As new school buildings are erected and as older buildings 
are renovated, due consideration should be given to providing 
library quarters which facilitate the ever-increasing use of books 
and other library materials, including audio-visual materials by 
class groups and by individuals. 

Reading rooms should be made spacious, artistic, and —e 
Shelving to care for the anticipated maximum book collection should 
be included. Furnishings for the group to be served should be 
selected with due consideration being given to age heights of 
chairs and tables for growing boys and girls. e decoration of 
the room should make it inviting and informal. In considering 
these and many other factors regarding the physical set-up of the 
school library, the school librarian should be consulted. She can 
secure floor plans of other school libraries, and books and articles 
that give valuable and helpful information in planning and equip- 
ping a school library. 

If there is no school librarian, the Director of School Libraries 
in the State Department of Public Instruction, Room 215, State 
House, should be consulted. The Director will be glad, in such 
cases, to advise in planning for a school library and to look over 
reliminary plans submitted after consultation with the local school 
ibrarian. 


ScHooL. LUNCH DIVISION 

The School Lunch Division of the State Department of Public 
Instruction is charged with carrying out the school lunch program 
in Indiana public and private schools. 

Most of the school buildings in use today were not constructed 
with the idea cf providing space for school lunches. However, in 
many cases available rooms or spaces have been utilized for school 
lunch rooms, and thus the schools have been able to conduct lunch 
programs rather successfully, insofar as space is involved. 

In the planning of school buildings for future use, it is deemed 
wise that consideration be given to the probability that there will 
be a school lunch conducted in the school at some time. This 
suggestion probably applies to consolidated schools, either township 
or county, more than to city schools. 

The School Lunch Division of the Department of Public In- 
struction stands ready and willing to aid the school corporations 
in any problems they may have in which they feel it can be of 
service. It has available or can secure floor plans of space and 
layout of kitchens and dining rooms which may be suggestive in 
helping to plan school lunch rooms. It can provide other additional 
information which may prove helpful. This information is made 
available through the U.S. Department of Agriculture, School 

















SCHOOL BUILDINGS CONFERENCE 41 


Lunch Division. The office of the School Lunch Division of the 
sate Department of Education is located in Room 301, State 
ouse. 

Requests for interpretations of legal questions concerning 
schools should be in writing and should come from school officials 
and be addressed to the State Superintendent of Public Instruction, 
State House. (Sec. 28—303 Burns) Through the State Superin- 
tendent of Public Instruction the request will be forwarded to the 
Attorney General’s Office for an opinion. This opinion will then 
be relayed to the school official originally making the request. 
There is no official way of handling verbal requests for legal 
interpretations. 








ADVANCES IN ILLUMINATION 
by 


RUSSELL C, PUTNAM 
Associate Professor of Electrical Engineering 
Case Institute of Technology 





It is a great pleasure for me to be back home in Indiana. Al- 
though I have lived in other parts of the country for a number of 
years, I grew up in Indianapolis, graduated from Shortridge High 
School and Butler University there, and will always consider myself a 
native Hoosier. I have found many others around the country, also, 
who feel the way I do. 

It is also a pleasure to speak on advances in illumination, as the 
subject is so broad and so interesting. These advances have been rapid 
in the last few years and have proceeded along diverse lines. The 
war accelerated progress in illumination materially, and this progress 
has continued and increased in the postwar years. New types of light 
sources have been developed, better designed lighting equipment has 
appeared, and, most important of all, there has been a significant in- 
crease in the knowledge and understanding of the basic principles of 
seeing. 

The seeing tasks in school work are very similar to the visual 
tasks in offices, libraries, drafting rooms, and other like locations. In 
this discussion, the emphasis and the illustrations will be pointed to 
school applications, but they are equally pertinent to any other situation 
where efficient and comfortable seeing is a requisite. 

In recent years, the emphasis has shifted from “how much light 
should we have” to “how well can we see.” Do not misunderstand this 
and think that the amount of light is not important, because it is. It is 
the foundation of good lighting, and a good foundation is most impor- 
tant. We must go farther, however, and so utilize the light that good 
seeing conditions can be attained. 

This has resulted in a new look in school lighting—a new look 
which is entirely different, however, from that of women’s dresses. 
The new look in fashions tends to reduce visibility, whereas the new 
look in school lighting is designed to do exactly the opposite. It not 
only betters visibility, but it improves the whole visual environment 
with resultant greater comfort, increased efficiency, and improved 
morale. 

School lighting as we think of it today is not limited to the use of 
lamps, lighting units, windows, or glass blocks; it involves the control 
of the brightnesses of everything in the visual field. The light source, 
the lighting equipment (luminaire), the method of installation, and the 
other recognized engineering factors remain extremely important, but 
the illuminating engineer knows now that he must study also the 
characteristics of the visual tasks to be performed and, by his control 
of light and the reflectances of all surfaces in the visual field, build up 
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acceptable brightness patterns. The whole visual environment should 
be considered, and the various factors should be integrated if best 
results are to be obtained. 

This new look in school lighting can be summarized in two words, 
brightness control. This brightness may come directly from a lighting 
element, such as a window, a wall of glass blocks, or a lighting unit, or 
it may come indirectly through light reflected from the work and from 
various surfaces in the room. The brightness of the light source can 
be controlled by shielding, reflecting, refracting, or diffusing, or by 
orientation of the student or teacher so that such brightnesses are out- 
side his visual field. The brightness of the work and from the various 
surfaces in the room can be controlled through the amount of light 
falling on such surfaces (lighting level), and the reflection character- 
istics of the surfaces involved. 

A great deal of thought and study has been, and is being, put on 
this problem by different individuals and by technical and professional 
organizations. It has been my privilege to have had the opportunity 
to work with several different groups which are vitally concerned with 
determining the fundamental specifications for school lighting, and I 
hope in this discussion to bring you much of their thinking. 

At the present time, the American Standards Association is con- 
sidering the draft of the new American Standard Practice of School 
Lighting, and we hope and expect that this will be approved and pub- 
lished in the near future. This American Standard Practice is the 
result of three years of work by the School Lighting Committee of the 
Illuminating Engineering Society, and is presented to the American 
Standards Association under the joint sponsorship of the Illuminating 
Engineering Society and the American Institute of Architects. In 
addition to the cosponsors, representatives from the following organiza- 
tions are members of the American Standards Association Committee 
which is responsible for its approval: 


National Society for the Prevention of Blindness 
American Public Health Association 

U.S. Office of Education 

American Medical Association 

National Council on Schoolhouse Construction 
National Safety Council 

Federal Security Agency 

National Bureau of Standards 

American Institute of Electrical Engineers 
Electric Light and Power Companies 

National Conservation Bureau 

Standards Section, Procurement Department, U.S. War Department 
A member at large who is a leading ophthalmologist 


In addition to this American Standard Practice of School Light- 
ing, the National Council on Schoolhouse Construction has published 
a tentative draft of a Guide for Planning School Plants in which is a 
section on conditioning schoolrooms for visual comfort and efficiency 
which discusses at some length the control of brightnesses in a school- 
room, 
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The recommendations given this evening are not official, as the 
results of the letter ballot on the American Standard Practice had 
not been announced at the time I left Cleveland, but I can say that 
they are in line with the thinking of the individuals and organizations 
which are most active in the school lighting field. 

The recent advances in knowledge of the fundamentals of seeing, 
combined with new developments in light sources and lighting equip- 
ment, have established new concepts of what should be done and have 
made available the tools and techniques through which the desired 
results can be achieved. 

The new Standard Practice of School Lighting defines good illumi- 
nation for schools as follows: “Illumination is good when it is suited 
in quality and quantity for: (1) creating general environmental 
brightnesses agreeable and beneficial to the user, and (2) permitting a 
high degree of efficiency in seeing the necessary tasks with a minimum 
of effort.” 

Quality and quantity (the two Q’s) may be taken as the twin 
requirements for good school lighting. They both must be taken into 
account. 

Much has been written in the last few years by illuminating engi- 
neers on what constitutes good quality in lighting for seeing, and how 
the quality of a lighting installation can be evaluated. The engineers 
talk knowingly of brightness ratios, glare ratings, etc., but they are all 
variations of our key words, brightness control. In trying to simplify 
our recommendations to insure satisfactory brightness control for good 
seeing conditions with a minimum of specification, the various technical 
researches have been incorporated in the following: 

An analysis by Luckiesh of the entire visual field specifies several 
zones as described in the Guide for Planning School Plants, 1946, by 
the National Council of Schoolhouse Construction, as follows: 


Any visual environment is composed of visual field. These 
“fields” are areas of varying size centering along the optical 
axis. 


The central field is considered to be the same as the visual 
task. If the visual task is reading a book, the page of the book 
is the central field. If the visual task is writing on a sheet of 
composition paper, the sheet of paper is the central field. 
The small one-degree field lying on the center of the optical 
axis is the area in which all critical seeing is done. This focal 
field of accurate, detailed seeing requires the same brightness 
conditions as does the central field as a whole. 


The surrounding field extends approximately 30 degrees 
on each side of the optical axis or line of sight. Thus, its total 
area would be approximately 60 degrees in the center of the 
total visual field. 


The peripheral field lies outside the surrounding field 
and includes an area approximately 120 degrees vertically and 
160 degrees horizontally, centering on the optical axis. The 
physical features of individuals control the exact area that any 
one person can include in his total visual field. 


Using this concept of the visual environment, the following recom- 
mendations are made for the limits for brightness ratios in school- 
rooms (rooms used by faculty or pupils for educational purposes) : 
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(1) Between the “central visual field” (the seeing task) and im- 
mediately adjacent surfaces, such as between task and desk top, with 
the task the brighter surface—1 to 1/3 

(2) Between the “central visual field” (task) and the more re- 
mote darker surfaces in the “surrounding visual field,” such as between 
task and floor—1 to 1/10 

(3) Between the “central visual field” (task) and the more remote 
brighter surfaces in the “surrounding visual field,’ such as between 
task and ceiling—1 to 10 

(4) Between luminaires or windows and surfaces adjacent to 
them in the visual fields—20 to 1 

Consider what this means in terms of actual installations. 

This kindergarten in the Caledonia School, East Cleveland, Ohio, 
presents a comfortable brightness pattern. (Fig. 1) The figures rep- 
resent brightness values in footlamberts resulting from the artificial 
lighting alone. The photograph was taken during the day, at a time 
when the photocell control had turned off the lights nearest the window. 
The lighting units are luminous-indirect plastic bowls, each equipped 
with a 500-watt incandescent-filament lamp. 


Rg 





Fig. 1. This kindergarten in the Caledonia School, East Cleveland, Ohio, presents 
a comfortab'e brightness pattern. The figures represent brightness readings in 
footlamberts taken without daylight being present. 


Good brightness control is obtained in this temporary classroom 
in the Oak Park and River Forest Township High School, Oak Park, 
Illinois, by the use of luminous-indirect fluorescent equipment, correct 
wall and ceiling finishes, and an interesting use of shades over the 
chalkboards and door glass. (Fig. 2) Each five-foot lighting unit 
contains two 100-watt fluorescent lamps. 

Control of brightnesses in the visual field was obtained with semi- 
direct fluorescent equipment in this classroom in the Oxford School, 
Cleveland Heights, Ohio, through control of interior finishes. (Fig. 3) 
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The lighting level on the desk tops averaged 58 footcandles after seven 
weeks’ use. 











Fig. 2. This classroom in the Oak Park and River Forest Township High School, Oak 
Park, Illinois, uses shades over the chalkboards and glass in the doors in an inter- 
esting manner to give a good brightness gradient. The figures are brightness read- 
ings in footlamberts taken from the camera position. 


~FOOTCANDLES 5 
ON CEILING AND SIDE WALLS - FOOTLAMBERTS 





Fig. 3. A refiniched and relight-d classroom in the Oxford School, Cleveland Heights, 
Ohio. The figures on the desk top are lighting levels in footcandles while the other 
figures are brightness readings in footlamberts. These readings represent condi- 
tions after seven weeks’ use. 
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Correct brightness ratios insure a pleasing and a comfortable 
visual environment, but that in itself is not enough. An adequate 
lighting level is also necessary for efficient seeing. The various visual 
tasks in a schoolroom require different amounts of light for equal 
visibility and, when the difference in eyesight between students also 
is considered, it is evident that the recommended lighting level for each 
task for each student will spread over quite a range of values. Some 
simplification must be made so that over-all recommendations can be 
made for general types of work. There is wide acceptance of the fol- 
lowing recommendations for the minimum lighting levels that should 
be maintained in practice. 

The present recommendations for lighting levels at the work 
(maintained service) are: 

For classrooms, study halls, lecture rooms, art rooms, offices, li- 
braries, shops, and laboratories—30 footcandles, minimum. 

For drafting rooms, typing rooms, sewing rooms, and classrooms 
for partially seeing children and those requiring lip reading—50 foot- 
candles, minimum, 

For reception rooms, gymnasiums, and swimming rooms—20 foot- 
candles, minimum. 

For auditoriums (not for study), cafeterias, locker rooms, wash- 
rooms, corrido~s, stairways, e+e —10 footcandles, minimum. 

These lighting levels should result from well diffused light distrib- 
uted evenly over the room, eliminating objectionable shadows. The 
reflection characteristics of the surfaces in the visual field must also 
be controlled in order to meet the requirements for comfortable and 
efficient seeing as recommended by the specifications for limiting 
brightness ratios. Experience indicates that the following reflection 
factors are practical and make satisfactory brightness ratios possible. 

Recommendations for interior surfaces of classrooms are: Ceil- 
ings—80 per cent or higher; wa!ls—50 to 60 per cent ordinarily, some- 
times as high as 70 per cent; desks and table tops—35 to 50 per cent; 
floors—15 to 30 per cent; trim (around chalkboards, tackboards, win- 
dows, doors, etc.)—approximately 35 per cent. All surfaces should 
be a matte finish or nearly so; there should be no shiny surfaces that 
might give reflected glare. Consideration should also be given to cov- 
ering dark chalkboards with colored shades or panels when the board 
is not in use or to having light colored chalkboards in order to improve 
the ratios of their brightnesses with those of the surrounding surfaces. 

All of this sounds rather formidable, and, as some of you are 
thinking, no doubt, expensive. However, if we study what is involved, 
and how it can be done, we may be surprised to find how much can 
be accomplished to improve the seeing conditions of existing school- 
rooms. For new buildings, of course, there is little reason for not 
following the latest recommendations, as the difference in cost between 
a good and a poor installation will be comparatively very small in new 
construction. 

Let us see what can be done with an existing schoolroom. These 
sketches have been made to try to visualize the possibilities. 

The first illustrates a room that is all too typical (Fig. 4): a low 
lighting level of six or seven footcandles from glaring, insufficiently- 
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shaded lighting units, dirty, drab walls and ceiling, dark oiled floors, 
dark polished desk tops, with the teacher sitting in the corner where 
she can get some light but where the children have to face the glare of 
the windows when they look at her. 





Fig. 4. An illustration of classroom conditions that are widespread today, with insuffi- 
cient lighting and poor room finishes. 


In the second sketch (Fig. 5), the area inside the circle shows 
the improvement that the maintenance man can make. The desk tops 
have been scraped and refinished in the natural wood; the floor has 
been scraped and lightened, also; the ceiling and walls have been re- 
painted to have the recommended reflection factors; the shades have 
been center-hung to give more effective shielding of the sky glare, 
and still permit both daylight to the ceiling above and a vision strip 





Fig. 5. An illustration showing how secing conditions can be improved through normal 
maintenance by painting and refinishing to obtain higher reflection factors. 
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Fig. 6. In this sketch the entire room has been refinished according to recommenda- 
tions and the lighting has been modernized with luminous-indirect incandescent 
luminaires and spccial chalkboard lighting units. 





Fig. 7. This room incorporates proper finishes, good shading, orientation of desks for 
= daylight glare, germicidal lamps, and an excellent fluorescent lighting 
installation. 


for the children at the bottom of the window; and the unusable por- 
tions of the chalkboards have been replaced with light tackboard. The 
improvement in seeing comfort is appreciable, but something has to 
be done about that lighting, both in quality and quantity. 

The third sketch (Fig. 6) shows the completed job, using incan- 
descent-filament lamps in luminous indirect units for general illumina- 
tion and in chalkboard lighting units to increase the vertical illumina- 
tion on those surfaces. 
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A different treatment of the room is shown in the fourth sketch 
(Fig. 7), with a fluorescent installation giving a lighting level of 
better than 50 footcandles, and with the desk positions oriented to 
eliminate sky glare, a light composition floor, more light tackboard 
area, and last, but not least, the addition of germicidal lamps. 

The sketches have made the improvements in steps so that they 
could be analyzed. Actually, the lighting, refinishing, control of natural 
lights, etc., should be integrated into a single entity—a package as it 
were. Two illustrations may show how this can actually be done. 

A room in the Griswold School, Jackson, Michigan, had an old 
look like this—not too bad, for its day, but definitely falling far short 
of our present standards. (Fig. 8) 

The new look in that same schoolroom is quite a contrast (Fig. 9). 








Fig. 8 The o'd look of a room in the Griswold School, Jackson, Michigan. 





Fig. 9. The new look in the same room in the Griswold School, Jackson, Michigan. 
The maintained lighting level is 40 footcandles, with added units at the end for 
chalkboard lighting. 
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An average lighting level of 40 footcandles is maintained with added 
units at the end for chalkboard lighting; the ceiling is white, 85 per 
cent reflection factor; the sidewalls are a light green, 55 per cent 
reflection factor; the trim is a medium green, 30 per cent reflection 
factor; the chalkboards are green, 20 per cent reflection factor; the 
desks have light tops and the metal parts are painted a 35 per cent 
reflection factor gray. 

I have a personal interest in the second illustration (Fig. 10) which 
may have been the first example of an integrated or packaged relight- 
ing and refinishing program. Almost three years ago the Oxford 
School in Cleveland Heights, Ohio, decided to improve the seeing condi- 
tions in the sixth grade classroom. It was a fine school when it was 
built in 1926, and it had been well maintained, but the lighting level 
from the artificial system averaged about 7 footcandles, there was bad 
reflected glare from the dark polished desk tops, and the brightness 
ratios all over the room were uncomfortable. 





Fig. 10. The o!d look in the sixth grade classroom in the Oxford School, Cleveland 
Heights, Ohio. Note the poor brightness ratios and the bad reflected glare from 
=e desk tops. The lighting level from the artificial system averaged about seven 
ootcandles. 


The new look of this room was really new. A great many illumi- 
nating engineers and educators have visited and studied it in the three 
years since its rejuvenation. (Fig. 11) The aluminum, shielded, semi- 
direct, fluorescent units in three rows furnish a well distributed light- 
ing level that still averaged over 50 footcandles the last time I measured 
it, and the cheerfulness and attractiveness of the room is remarkable. 
The ceiling is white, 80 per cent reflection factor; the walls are 60 
per cent reflection factor green; and the trim is a 35 per cent reflection 
factor green. The janitor became greatly interested as the work went 
on, and voluntarily scraped the desk tops to the natural wood with an 
average reflection factor of 45 per cent. The latest Cleveland Heights 
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Fig. 11. The sixth grade classroom at the Oxford School, Cleveland Heights, Ohio, 
after refinishing and relighting. The row of lights above the teacher is next to 
the windows and is used only when daylight conditions are poor. The other two 
rows are on whenever the classroom is in use. 


school has chalkboards of approximately 20 per cent reflection factor 
green, and they would have improved the brightness ratios here, but 
they were not available when this work was done. 

The new look in some of our new schools is especially effective. One 
of the most interesting of the recent developments is the louvered ceiling 
which gives a ceiling of light, well louvered over the complete area. 
(Fig. 12) This view of a classroom in a Park Ridge, Illinois, school 
may give some idea of the high quality, good diffusion, and elimination 
of shadows by this type of lighting, but full appreciation of its excel- 
lence can only come from working in the room for a whi'e. It is a 
thrilling experience, , 





Fig. 12. The louvered ceiling is an interesting new development. This classroom in a 
Park Ridge, Illinois, school gives an idea of the high quality and good diffusion 
which comes from a ceiling of light well louvered over the complete area. 
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As these examples show, quality lighting can be obtained by natural 
light, or by either incandescent-filament or fluorescent lamps. Un- 
fortunately, exceedingly uncomfortable lighting can be furnished by the 
same sources also, through improper equipment and poor installation. 
The basic principles of brightness control must be followed in regard 
both to the distribution of light and to the reflection characteristics 
of all the surfaces involved. Many paint companies have determined 
the reflection characteristics of their various finishes; some desk manu- 
facturers can furnish equipment with light, adjustable desk tops which 
improve the seeing conditions; manufacturers have made available 
chalkboards of around 20 per cent reflection factor which fit in with 
the brightness pattern and still give good visibility; floor materials 
can be obtained which can be maintained practically with higher re- 
flection factors than formerly. 

Advances in the use of natural lighting have been made by bilateral 
lighting and other architectural designs, through the use of light dif- 
fusers, baffles, and venetian blinds, and, with the intelligent use of 
light directional glass block. 

When the incandescent-filament lamp is used, only indirect or 
luminous-indirect units are recommended. The new designs here stress 
correct brightnesses and ease of maintenance. Some use the standard 
inside-frost lamp, while others are designed for the silvered bowl lamp 
which furnishes its own reflecting surface. 

The advance in the use of the fluorescent lamp has been very strik- 
ing. At the close of the war it was difficult to recommend a fluores- 
cent lighting installation because of the lack of satisfactory lighting 
equipment. Now, there is a large selection of satisfactory units in all 
classes (indirect, semi-indirect, direct-indirect, semi-direct, direct) as 
well as a choice of fluorescent lamps (standard, instant-start, low- 
brightness, slimline, cold-cathode) of various color qualities. I believe 
that the greatest future development will be in the fluorescent lamp 
and its application, because of its inherent advantages of high effi- 
ciency and low heat radiation. I, therefore, am particularly anxious 
that the correct principles of using this lamp be understood, as it can 
be bad when incorrectly used. 

I would like to finish with this additional thought: much new 
lighting is going to be installed in the schools in the near future. 
Whatever goes in will stay for years. The responsibility of everyone 
concerned with making recommendations for school lighting is sober- 
ing. The advice must be sound. If the recommendations result in 
lighting which is uncomfortable or inadequate, much harm will be done. 
Recent advances have furnished the methods, tools, and knowledge for 
quality lighting and efficient and comfortable seeing. They are ours 
to command for the welfare of our children. 








PLAN YOUR SCHOOL GROUNDS 
by 


ELTON DESHAwW, Architect 
New York City 





WHEN I first went with the state education department of New 
York, it was not unusual to find a baseball field and a football field 
as the only facilities available for outdoor activities in many schools. 
Because I am a lover of the outdoors, I took a personal interest in this 
deficiency, and that is the major reason why I am still carrying on. 

The outdoor program of health and physical education in many 
schools has been greatly handicapped in the past by extremely poor 
allocations of activity areas. The preparation of a master plan for all 
outdoor activities will greatly aid boards of education eager to develop 
grounds of existing schools or those of new school sites. 

The master plan is a drawing indicating the allocation of various 
fields for intramural as well as interscholastic sports, such as baseball 
and football. It should include courts for volleyball, tennis, handball, 
track, archery, horseshoe, and many other wholesome activities. Also 
indicated on the master plan are the necessary excavations and subsur- 
face draining, with proper construction. The specifications must be so 
arranged that any portion of the plan can be done at any time. This 
phase of planning is very important. 

New school sites should be so located that children can reach all 
play areas without having to cross vehicle traveled roadways and can 
avoid all hazards that might endanger their physical safety. Play 
areas that are located adjacent to the school building should not be 
used as a parking lot. 

Hard play areas should be made of concrete, emulsified asphalt, 
or black-top. Yellow, or various colored, lines should be painted on 
the surface in order to mark off games properly and also to indicate 
various play areas. These hard surface play areas, when properly 
cared for, can be used for dancing in the summer and for skating in 
the winter. The play area of the kindergarten and lower grades should 
be separate from other play areas, so as to eliminate the possibility of 
injury of the younger children by the older ones. Kindergarten and 
lower grade areas should have sand boxes, a wading pool, a jungle 
gym, and other apparatus. They should also have a shaded area to 
be used as an outdoor classroom and for other activities. 

Schools including the kindergarten through the twelfth grade should 
have both an elementary and a high school play area so arranged that 
there is no overlapping. A good method of separating these areas is 
by planting trees and by using a prickly hedge or shrub. The high 
school play area should provide not only for intramural activities but 
also for interscholastic activities. There should be special places for 
both boys and girls, for often the activities of the two groups will be 
carried on at the same time. I recall seeing a playground where three 
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softball games among teen-agers and three other full-time sports were 
going on at the same time. The size of that site was 22 acres. Foot- 
ball and baseball fields are a requirement for both intramural and 
interscholastic activities. If the space must be limited, a combination 
football-baseball field may fulfill the needs of the program. 

The question usually arises: Should concrete bleachers be built? 
Many schools have insufficient storage space, toilet facilities, shower 
installations, etc. Concrete bleachers can usually be used to advan- 
tage, the cost being around 56 per cent more than temporary ones. 
These concrete bleachers can be equipped with lockers, public toilets, 
showers, storage spaces, washing units for uniforms, and space for con- 
cessions during public athletic events. 

As for track and field meets, the space should be such that you 
can have a 220-yard straightaway. Sometimes this can be provided 
by means of placing flags on the grass, so that both track and grass 
are used for track events. 

Such events as archery and horseshoe should be located in isolated 
areas, well protected so that it is impossible for careless accidents to 
occur. Horseshoe pits should always be floodlighted. In some areas 
of the country this game is very popular. Football and baseball fields 
should also be lighted. If the football field and the baseball field 
cannot be lighted from the same poles, the football field should be given 
preference if the funds are limited. Floodlighting for night programs 
is very essential, for court records show that such programs reduce to 
a large degree the number of juvenile delinquency cases. 

In seeding the various areas, there are three types of grass 
specifications: (1) general lawns, (2) infields of baseball diamonds, 
and (3) areas of hard play such as football. Before grass is ever 
planted, samples of the soil site should be sent to a laboratory for 
analysis, as the fertilizer and seed specifications should be based upon 
this soil analysis. 

No school board should hesitate to authorize the construction of a 
master plan. The master plan should: (1) meet the most vital needs 
of the pupils; (2) be such that the provisions serve the most individuals 
and groups in the community; and (3) be arranged so that it will per- 
mit the most needed construction to take place, with other parts follow- 
ing as needs and funds will allow. It may well be that five or more 
years may be required to get all that is included in the master plan. 
However, the entire community will find it well worth the time, the 
planning, and the expenditure involved if it provides itself with a 
master plan. 

Now, let us briefly go through a project as we have to do it with 
our boards of education. Of course, a very important thing is the 
site, but I am not going to dwell long on selection of sites and size of 
sites. However, be careful to select a site that may easily be developed. 
I recall a site that a district received as a gift. Had the board been 
willing to have purchased a site two blocks away for $25,000, it would 
have saved over $100,000 in site development. 

Our preliminary studies are started as soon as we can get from 
the physical education division, the superintendent, and the board of 
education, their requirements as far as the activities are concerned. 
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We will want immediately a contour map prepared of the site. In our 
drawings we will want to show (1) the location of existing buildings, 
and (2) the existing service drives, etc. If there are no existing service 
drives, we will want to allocate that area on the drawings which we pro- 
pose to use for such purposes. 

The first group to be considered in preparing for the activities of 
health and physical education is that of the kindergarten and lower 
grades. As stated before, we must know whether or not the board 
wishes jungle gyms, wading pools, sand boxes, merry-go-rounds, etc. 
Some boards of education do not approve of swings, shoots, slides, and 
such equipment. 

After the kindergarten and lower grade group, we next should 
consider the elementary classes. For children of this age we must 
consider much larger sports fields and such play areas as softball 
diamonds. 

For the older group, that of the high school students, we should 
have a large area for our intramural program. I am very partial to 
an intramural program rather than interscholastic programs, for it 
gives a far greater number of boys and girls the opportunity of bring- 
ing out the “individual” in them. There should be play fields for both 
boys and girls, and these play fields should include hockey, soccer, and 
football fields. There should also be softball diamonds for both boys 
and girls. 

Now, as for track, we find some variation in the emphasis given 
it by different communities in their sports program, If they have track, 
the one-fourth mile oval upsets our planning many times. A _ track 
with a two- or three-inch curbing is always a danger as far as safety 
is concerned, particularly when you try to use the inside of the track 
for ball diamonds, etc. Within the track you should have double pits 
for broad jumping, pole vaulting, etc., so that if the wind is in the 
wrong direction, the jumping, vaulting, ete., can be done the other 
way. Such events as the shot-put, discus, etc., must have allocated 
areas that will be isolated enough that accidents are avoided. 

In case the size of the site does not permit having both a football 
and a baseball field, it is possible to combine the areas of the two 
sports. Included in outdoor courts with hard surfaces should be 
tennis, handball, volleyball, and basketball. Many persons are opposed 
to outdoor basketball, because some feel the boys get stale by playing 
too much. But there seem to be plenty of boys who like it. I under- 
stand Indiana plays the game a little. These same hard surfaced 
areas lend themselves very well to outside summer dancing. 

Outstanding among the miscellaneous activities are archery and 
horseshoe. These two activities, and others like them, naturally lend 
themselves to isolation. The degree of isolation necessary should be 
enough to insure safety. 

I also feel a definite need for a quiet area on the grounds for out- 
side study of various sorts. There are many times when classes should 
be held outside—when pupils are studying vegetation, trees, birds, and 
other things in nature. Areas should be provided for such activity. 
Several progressive schools are providing this type of thing for their 
students. 
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Access to toilet facilities is lacking on nearly all school play- 
grounds and sports fields. Most schools have no way of handling the 
public, for they neither provide an outside door to the toilets within 
the building, nor can they in any way block off parts of the building 
so that they can provide this convenience to the public without giving 
them access to the entire building. This usually brings up the question 
as to whether a fieldhouse or a concrete stadium should be built. If 
the district is not a fairly rich one, concrete stadiums and permanent 
bleachers are usually out of the question. 

Camping is stressed by many school systems and is rapidly grow- 
ing as an integral part of progressive health and physical education 
programs. If the site is large enough to provide water and cooking 
facilities (open fireplaces), these possibilities should be shown in 
your preliminary drawing. 

These things, then, constitute the primary activities in our health 
and physical education program. 

One of the most important phases of our planning has to deal 
with the orientation of our areas. In this phase of the planning, we 
are primarily concerned with direction. Many of us are aware that 
football fields and tennis courts should be played north to south. For 
the position of home plate on a baseball diamond we have three 
accepted possibilities: (1) 20 degrees east of north; (2) 20 degrees 
west of south; and (3) 45 degrees west of south. That gives the batter 
and the catcher the breaks. We are more interested in protecting the 
players and providing safety for them than in the gate receipts. 

As to the type of bleachers, we have those constructed of steel 
with wood seats and those of all wood. These are of the non-permanent 
type. In most cases we recommend steel bleachers with wood seats. 
Permanent bleachers are fine when the money is available. There 
must always be a protective screen or backstop. On the backstop, it is 
well to have padding up to eye level, or around six feet, as this will 
provide a great saving on baseballs. The backstop should be at least 
25 feet behind home plate. It is unadvisable to allow children to watch 
a game from directly back of the catcher. Young pitchers sometimes 
get rattled when youngsters are making faces and signs or doing 
other things that might disturb a young pitcher. 

In any school grounds planning program, there is always the 
problem of parking. Most spectators come in their own cars. Space 
should be provided for the staff as well as the general public. Very 
few streets are wide enough to permit extensive parking. Usually 
restrictions prevent parking in front of schools. When inclement 
weather sets in, persons become very interested in getting as close to 
the activity as possible. Traffic controls must always be considered, 
for you should never have parking areas in too close proximity to the 
student activity areas. 

Floodlighting is coming into use very rapidly, especially for base- 
ball and football. The cost of properly lighting these fields is about 
$20,000. Other areas that should be lighted are the parking areas, 
tennis courts, and horseshoe pits. I know, at least in New York 
state, horseshoe is a very popular game with both men and women. 

We must, in any program, consider the building of rinks. Many 
boards of education have expressed a desire to have roller and ice 
skating rinks. The building built for the skaters to change shoes in 
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can also include dressing rooms and toilets. There should be a loud 
speaker to provide music and rhythm when skating. If rinks are to 
be used at night, and certainly they should be, they must be lighted. 

As for swimming, I am told that about 90 per cent of all muscles 
used in other sports are used in swimming. The state of New York’s 
buildings and grounds division opposes the construction of swimming 
pools on school property unless they can be used all year round. So 
if you think you might want a swimming pool, you should ask yourself 
what you want to do with it. It might even become a future wing to 
a building. You might wish to put a roof over it and double storm 
sashes, so that it could be used in the winter. 

With all that information charted, we are ready to approve our 
preliminary drawings. The final working drawings should represent 
a contour map showing grading or proposed grading, sewer lines, and 
water and electrical supply sources. The play areas for the kinder- 
garten and lower grades will be shown by enclosures. Some means 
must be provided for keeping the older children out and the other 
children in their given locations. Water lines to drinking fountains 
and wading pools must be shown. Sports areas may require subsurface 
drainage. If you use the football field, the baseball field, or the rinks 
in the winter for skating, you must show how these are to be drained 
in the spring, for water on the grass raises havoc with the grass during 
this season. The location of manholes for cleaning the drains should 
be shown. Drains will get clogged and you will have to put a fire hose 
in them once in a while to flush them out. 

By this time, the board should have received the results of the soil 
test. From these results we devise the amount of fertilizer necessary 
and the other seed requirements for the particular areas, according to 
how they are to be used. 

Court areas must always have subsurface drainage. In courts 
we have several different finishes. These are, in the order of their 
use: black-top, asphalt, concrete, clay, and lawn. In such court areas 
as tennis, the posts should be removable, so that the area can be 
flooded in the winter time for skating. Black-top is sometimes painted 
light color in order to lessen the thawing action of the sun. 

Your public may be interested, or you may have to create the 
interest. In order to put the program across, I would at least suggest 
two things: (1) prepare a model which will cost you around $300, or 
(2) make perspectives. In any case you must have something to 
show them. 





[At this point Mr. DeShaw departed from speaking formally and 
passed out several pictures illustrating proposed planning of school 
grounds in several schools. He also displayed several blueprints of 
plans now in use, and drew some sketches illustrating points of school 
planning resulting from questions asked by members of the audience. 

In conclusion, Mr. DeShaw emphasized the value of a guide book 
for planning such facilities. This guide is entitled A Guide for Plan- 
ning Facilities for Athletics, Recreation, Physical and Health Education, 
by the participants in the National Facilities Conference. Mr. DeShaw 
expressed the feeling that this was the best material thus far 
assembled on this subject.] 











THE ARCHITECTS PEER INTO THE FUTURE 


RouND TABLE 





Presiding: A. L. LINDLEY, Superintendent of Schools, Lafayette 
Round Table Members: 

WILBUR SHOOK, Architect, Indianapolis 

LAWRENCE B. PERKINS, Architect, Chicago 

E. P. BARDWELL, Coordinator of Postwar Building, Indiana Uni- 

versity 

Mr. LINDLEY: I think you are going to get some things you will 
really enjoy this morning. 

It seems to me that it pays to look into the future to see where 
we are. To help us do this, we have asked Mr. Perkins to show us 
some slides, so that we may visualize what is taking place and what 
we may expect in the way of suggestions for the future. Too, we 
have a problem which has been mentioned to me many, many times. 
That is the argument of one-story versus multiple-story school build- 
ings. We also have the problem of unit costs. I am going to ask Mr. 
Shook and Mr. Bardwell to take a poke at those. We have also the 
problems of flexibility, of planning for visual aids, and of many other 
things about which people who are interested in planning better 
schools want to hear. We hope our panel will feel free to comment on 
these problems. I will now turn the meeting over to Larry Perkins. 


Mr. PERKINS: I am bringing this study along with me to present 
to you in the hope that it will prove an irritant to you and will bring 
to my ears some suggestions I need. For your purposes it is to sug- 
gest not necessarily a goal thought, but a thought approaching the 
problem of a full-activity classroom. I do this in complete recognition 
of the fact that visually-projected aids, such as we now are having in 
this room, are here to stay. They are to be used casually in class- 
rooms, at least I am told some schools use them so. I am also 
cognizant that electric lights are reasonably well established. Here, I 
want to pick up Rus Putnam’s talk in making recommendations for a 
modern classroom—artificial lighting, a very deep classroom, an activity 
program, and a requirement for visual aids. 





[At this point in the discussion, Mr. Perkins presented a series 
of slides illustrating his ideas as to possible ways of securing and 
providing for the four objectives mentioned. The slides included con- 
trasts of conventional classrooms with the ideas behind the planning 
of the modern classroom. In presenting these slides, Mr. Perkins 
continually stressed the flexibility of the room by having movable fur- 
niture, sliding screens, and depth to the room. When rooms have 
such facilities as these, activity programs, workshops, and visual-aid 
presentations, as well as the regular academic programs, can be carried 
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on. A few slides were devoted to various types of artificial lighting 
and controls used for natural lighting. 

Several slides particularly pleased the audience by presenting 
rooms as one would see them from above, thus giving a novel and 
effective picture of both room size and equipment placement. One of 
the high points of the slides was the presentation of new-type storage 
facilities in the classroom. These were of the low, movable unit type, 
capable of being placed in rows or of being used as reference tables, 
benches, alcoves, or for any other purpose a teacher’s ingenuity might 
suggest. No matter where they might be moved in the room, the 
storage space within the units is always accessible. This type of 
storage unit is now being used in the schools of Cicero, Illinois. In 
this school, no two classrooms are the same. When the teachers were 
presented with the idea of making all classrooms different, they 
believed it could not be done; nevertheless, they did it. 

Another point stressed by Mr. Perkins was that in today’s schools 
architects are trying to get away from the idea of schoolrooms hav- 
ing a fixed front. Schoolrooms should be directionless. They should 
have good light, for good light is equally good all the way around the 
compass. Schoolrooms should have mechanical ventilation, with sup- 
plementary natural ventilation. In addition to having good lighting, 
they should have large, low windows and low ceilings. 

School buildings should never be a surprise when you get inside 
them. They should be just what one expects them to be from the out- 
side, and vice versa. Mr. Perkins stated that he does not like to have 
the architecture on the outside of a building overdone and the inside 
of the building look like a shack.] 





Mr. LINDLEY: Thank you very much, Mr. Perkins. Your pre- 
sentation and remarks were very stimulating. As I think this matter 
over, cost each time enters into the picture. Mr. Shook, I wonder if 
you would comment on that phase of our problem, please. 


Mr. SHOOK: I think if we are going to peer into the future, as 
the title of this panel suggests, we can not avoid recognizing, along 
with planning for new buildings, the fact that we have with us many 
old structures. If I remember correctly, Dr. Holmstedt stated we need 
some 6,000 new classroom units in the period between now and 1953. 
That is a tremendous number of classrooms. In interpreting that 
need in dollars and cents and using $25,000 per classroom as a unit 
cost, that is $150,000,000 to be expended in school construction to meet 
that requirement in the next few years. Dr. Holmstedt also stated 
that $3,000,000 had been spent in each of 1946 and 1947 and that only 
the surface had been scratched. 

Now we get back to the matter of existing structures, even though 
they are a far less glamorous subject than new buildings, which we 
would all like to use in place of the old ones. But, financial reasons 
prevent our having all new buildings, and so we must continue to use 
the old structures. I certainly would not want to say that these build- 
ings have not served their purpose, for they have. In their time they 
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were designed by architects who were as competent as we hope to be, 
and perhaps more so. In their time, those buildings were just as 
modern as those we are trying to give to communities now. But now 
many of them have become obsolete, as we all know. 

When funds are available, we should get rid of these obsolete build- 
ings as rapidly as possible. But again, this can not be done, for school- 
housing is badly needed. So it becomes a question of what to do in the 
way of rehabilitation and making our buildings usable for a good 
many years to come. 

It has been our observation that it is never a sound policy to 
spend much money in altering an existing structure. If you have to 
spend over a certain amount, it is not sound. If these older structures 
can be used as they are, if they can be kept sanitary so that the health 
and hygiene of the children is not affected, and if they can be carried on 
with a minimum of expense, capital outlay, and maintenance, we will 
have to get along. 

That ties in with the matter of cost, which affects both old and 
new structures. The question of costs has been well discussed in this 
conference. We are all aware that we are in a pretty high cycle at 
the moment. Where it is going, I do not believe any of us on the panel 
can say. We do hope and have been hoping that the peak has been 
reached, or nearly so, and will soon level off. It is difficult to analyze 
briefly what probably makes building costs tick and why we can not 
control them. Let it be said that, in making our estimates on new 
buildings, we should not expect a decided decrease in costs. We 
believe the largest item of cost is in labor rates and the productivity 
of labor. Probably 65 per cent of the cost of a structure is represented 
by that item. This leaves 35 per cent to be represented by material 
prices and availability of material, competitive markets, economic plan- 
ning, and the proper use of materials. This last item is the only one 
in which the architect has any degree of control of costs. Some of 
the items are beyond the control of any of us. 

The planning of buildings and the proper use of materials can be 
controlled to some degree by a cooperative attitude between school 
administrators, architects, and engineers. As always, the architect is 
limited in school work by having to meet state and municipal codes. 
It is mandatory that buildings be structurally sound, be proof against 
the elements, have adequate lighting, heating, and ventilation, be 
acoustically treated, and be efficiently planned. Even though the 
architect has some control over these things, he has little leeway. The 
architect can not do much in the way of reducing costs, as much as 
he would like to do it. We have felt that the unit cost of buildings 
on a cubic foot basis is pretty unfair, even though we all use it. You 
can see it is unfair unless you designate exactly what type structure 
you are using it for. If we are going to use the cubic foot, we will 
also have to designate the section of the building. 

In fairness to architects operating in this section of the country 
and to school administrators planning new school buildings, we all 
ought to know pretty well what present market costs are. Our own 
experience of the last few months would indicate that the cost of a 
typical classroom unit is $1.10 a cubic foot. This is a fluctuating 
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figure and must be so taken, depending upon accessory spaces, sites, 
and many other things. A building of typical fire-proof (fire-resistive) 
structure, with two stories and 15 classrooms, modern in its concep- 
tion, was awarded at that price this last month. Besides the cubic 
foot, the other unit of cost that we use is the classroom. By the rule 
of thumb, this amounts to $25,000 to $30,000 per classroom unit. These 
figures must not be taken too literally, for all figures must be guided by 
local conditions. Few of us realize the tremendous increase that has 
taken place in costs generally. We keep a chart in our office, as I 
suppose others do, dated back to 1913. Our records indicate that 10 
to 12 classroom buildings, built in that year for $100,000, at present 
market prices would cost around $450,000. We think it best to pro- 
ceed with construction even at that price. 


Mr. PERKINS: I marvel at your temperance in some things you 
have said about prices. We believe, Mr. Shook, that the cubic foot is 
one of the most unreliable, easily misused, and inefficient devices for 
architectural confidence men that has yet been found. We feel $1.10 
a rather conservative figure. If anyone should quote a lower one I 
would first be suspicious, then find out what kind of a building it 
was, and finally what he had measured. You all remember how many 
buildings you wanted to build in 1932-33. Nobody has the money to 
build when prices are down. 

Mr. LINDLEY: Mr. Bardwell, you have been listening to this dis- 
cussion; what attitude do you take about what has been said? 


Mr. BARDWELL: I agree with both Shook and Perkins. However, 
in determining cost, it is possible that the square foot figure can be as 
misleading as can the cubic foot figure. Here at the University we 
use the cubic foot figure and find it has been running from 98 cents to 
$1.10 on what little we have done. In looking into the future for what 
we can expect to see in the way of cost variations, there is no evidence 
of a trend toward a decline in prices. As far as I can see, there seems 
to be a slight increase in view for the next six months. 


Mr. SHook: If our percentages of 65 per cent labor costs are 
correct, we know that history shows us that labor rates and wage 
scales, with the exception of brief periods during depressions, have 
never been known to go anyway but up. I think that the cost of the 
structure, that is the 65 per cent, will be pretty well determined by 
history. This leaves but 35 per cent for the competitive market. 

Mr. SEAGERS: What is the answer to lower building costs—to 
make labor more efficient, to find different kinds of material, or to 
apply materials in a different manner, or are we not going to have 
any lowering in costs? 


Mr. BARDWELL: The answer is to get labor to produce. As long 
as we need one more plasterer than is available, they are not going to 
speed up. When one plasterer is out of a job, they work like mad. 
When contractors stop offering a bonus of 40 cents an hour over 
union rates to get laborers from other contractors on jobs coming out 
specifically to be built on an overtime basis, then, I believe, you will 
get labor production. At present you are not getting production, and 
I do not think you will get production as long as it is a seller’s market. 
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Mr. PERKINS: Maybe you will not like the Christian ethics of this, 
but we are all slightly better people when we are scared. 


Mr. BARDWELL: There is another answer to your question, Mr. 
Seagers. You are getting your architectural design by the use of 
mass rather than detail. We go back to the Victorian type with its 
use of ornaments, etc., which is a thing of the past. In the modern 
type of school architecture, it is the old slogan that “form follows 
function.” We get our beauty by the proper relationships of mass. 
We no longer have huge ornamental entrances, stone carving, etc. 
This money should be spent inside the classroom to make it more liv- 
able, comfortable, friendly, and inviting to children. Architecture is 
limited in cost reduction. We now have to fight design every inch of 
the way to keep costs down. 

Mr. SEAGERS: How much do codes hamper you? 

Mr. BARDWELL: They are very fair in Indiana. We have a mini- 
mum requirement code, so we do have flexibility in decisions. We 
usually get what we ask for if they believe it is practical. Codes are 
not too bad in Indiana. 


Mr. PERKINS: I would not worry too much about Indiana as pres- 
ently administered. 


Mr. SEAGERS: I was thinking more about laws where your hands 
can be tied. 


Mr. PERKINS: Laws can be overwritten, and can be broken by 
courageous people. 


Mr. LINDLEY: I have heard a lot about the fact that we build a 
building to last 150 years when we know it is going to be obsolete in 
50 years. Why do we build buildings so resistive to fires, etc.? 

Mr. BARDWELL: I do not know. Can someone give me a defini- 
tion of the word “temporary”? We have 30-year-old temporary build- 
ings on the campus at Indianapolis, so temporary is longer than 30 
years. Why not just build something for 50 years and then really rip 
it down and build something better? 

Mr. SHOOK: In regard to “proof against the elements,” I have in 
mind weather conditions, not fire-proof buildings. We all know we 
have many 100-year-old wood buildings—the permanency of wood is 
indefinite. If the public is not too resistive to some wood and you can 
use a combination of other building materials to reduce costs, it is 
something to consider seriously, because, if we are going into lower 
type buildings, we should economize in lighter type building materials. 
We have found some resistance of the public in that they will accept 
nothing but a fire-proof (fire-resistive) building. With low one-story 
buildings, the fire hazard is reduced or nonexistent, especially where 
each classroom has a door leading directly outside. It seems as though 
we have a selling job to do. 

In the future we might have to come up with walls that lift with 
cables, or aluminum buildings, such as those with which the English 
are experimenting. Why do we not provide facilities in each class- 
room for radio broadcasts of the quiz-kid nature and pay for the build- 
ing in a year’s time? That is progress, and you can not change it. 
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You can change most consumer products over a period of a year. If 
they make a mistake in the design of an automobile, they can change 
it the next year. Not so with school buildings. A building has to be 
designed to be amortized over a reasonable period of time, at least 
until the bond issue expires. It is just a different problem. 


Mr. BARDWELL: I think the architects and the school administrators 
have a selling job to do if they really want to get building costs down. 


Mr. LINDLEY: In bringing this panel to a close, I think we can 
first congratulate our architects on their presentation of their respective 
points of view on some of the problems we are very much interested in. 
Larry did a fine job on classrooms and we would like to get his ideas 
into our cities. Relative to costs, both Mr. Shook and Mr. Bardwell 
made some very important statements. It seems, from our discussion, 
that the most significant thing about costs is that they have gone up 
progressively and have stayed there. If we hope they are going to 
drop back in any near period of time, we are doing wishful thinking. 
Prices are up there, and there they are going to stay. 

We had some good comments about the possibility of using other 
types of materials for school building purposes in order to get struc- 
tures up at lower costs, and we have other problems along with costs 
we can do but little about. We are still in a debatable area as to what 
permanent versus semi-permanent versus temporary buildings are. I 
will admit I do not know the difference. A big job confronting us is 
to sell the public the idea that we do not need to use steel and a lot of 
other high cost materials in the way we have commonly used them to 
get beauty and all the other things we want in our schools. There are 
some other approaches to our building problems, and to these we must 
give serious consideration. 





[The audience participation, which followed the discussion, centered 
on the subject of how to get labor to be more productive. It was sug- 
gested that school administrators devise guidance programs within 
their schools emphasizing opportunities in masonry and other areas 
of the building trade. This proposal was met with a statement of 
opposition based on the idea that a high degree of unionization is in- 
volved and that unions not only select their men for apprentice train- 
ing but that the number of boys per year is strictly limited. It was 
mentioned that a local carpenters’ union had been most cooperative in 
the past in accepting boys for apprentice work, and that they are now 
doing excellent work on local construction jobs. It was then suggested 
that, through positive and cooperative action, school administrators and 
other interested people could eventually bring about some aid to the 
cause through organized pressure.] 











NEW PHASES OF HEATING AND VENTILATION 
by 


SAMUEL R. LEwis, Engineer, Chicago 





IN nearly all of the thinking I have been doing about heating and 
ventilation of schoolhouses, I have been thinking in terms of the metro- 
politan district high school of several stories. Then I come down to 
this conference and I become impregnated with the idea of one-story 
school buildings. 

I wish I had more time to spend on this beautiful campus. This 
morning, before any of the rest of you were up, I went over to the 
power plant and visited with the engineer. I wanted to see how things 
were done relating to stokers, turbines, and the rest of the equipment. 
I would like to know how you manage, on this campus, to squirt steam 
up the hills and down the valleys and still get proper drainage. 

Now I come to the question of how I would like to heat and venti- 
late a one-story elementary school building. I noticed in the last panel, 
made up of our three expert architects, that very little was said in 
regard to the size of the building when they were talking of costs. It 
has been my experience that the bigger the building the less the unit 
cost, and the smaller the building, the more the unit cost. I like 
to consider that the higher the building, the less proportion of the 
roof and foundation does each cubic foot or square foot bear. There- 
fore, when it comes to heating, which I am particularly inter- 
ested in, I realize that when it comes to having one pancake on my 
plate, it cools off pretty rapidly. But if you have a stack of five or 
six pancakes on your plate, the middle pancakes do not cool off so 
quickly. So, if you make your building one story high, the cost is 
much greater than if you had a stack of pancakes. 

We have built but few new elementary schools since the war. I 
am particularly bothered with the rejuvenation of the old two-story 
building of 8, 12, and 16 rooms, such as the one at Columbus. The 
Columbus schools, through many years, were heated with hot- 
air furnaces. The buildings were two stories high, with basements 
used for storage, lavatories, play, etc. There would be a flue made out 
of masonry for each classroom, near the center of the corridor wall. 
From here would be discharged warm air at a level of about eight feet 
above the floor towards the windows. 

After 30 or 40 years, the furnaces wore out and the schools 
wished to modernize and put in a single boiler rather than to have 
furnaces all over the basement so they could have mechanical ventila- 
tion. So I devised the idea of rejuvenating these older buildings. We 
would leave the masonry enclosures where the former hot-air furnaces 
were, take out the furnaces, and in their place lay in three layers of 
convectors which would be heated by steam or water. The heat to 
these would come from one boiler plant only, thus giving space in the 
basement for better housekeeping. A single fan then would deliver air, 


(65) 











66 BULLETIN OF THE SCHOOL OF EDUCATION 


drawing it through temperate coils in the humidifier at 70 degrees and 
through a rather flat trunk line duct at the ceiling of the basement 
going to these various outlying old furnace chambers. The air would 
then be blown up through these many layers of convectors and would 
enter the room without material change in the rooms. I have done 
50 or 60 buildings in Ohio, Michigan, Illinois, and Indiana in this way, 
and the scheme works pretty well. It is quite economical. The thermo- 
stat placed in the room works a double mixer damper which delivers 
air as the demand and orientation may require. Those rooms do so 
well that plants can be kept in the windows in the coldest weather with- 
out freezing. When the fan is not running, the heat comes by gravity 
from the old furnace casings. This plan has been good for the rejuvena- 
tion of old buildings. 

Now we come to the consideration of radiant heating. The original 
idea was that the human animal, in accordance with nature’s scheme 
of automatic personal temperature regulation, generates a little more 
heat than necessary to keep him going. Then he controls the body 
temperature within a fraction of a degree by varying the amount of 
heat lost from the body through the contact of air moving over the 
body through the evaporation of moisture on the skin and through the 
heat loss by means of the breath. Then, if we put this man-animal in 
an environment where just enough heat loss from the tent, room, or 
schoolroom occurs to take away that surplus heat, he will be comfort- 
able, efficient, and able to do a lot of work. 

We have to bring in enough air from the outside to take care of 
the chemical condition for in-breathing. We give off carbon dioxide. 
In evaporating moisture from the skin, the surrounding air becomes 
so damp that it can hold no more moisture; and thus the moisture from 
the skin ceases to evaporate. Let us provide general temperate control 
of the heat so the animal will not be overworked in trying to main- 
tain the 98.6 degrees personal temperature. My idea was that we 
make a temperate amount of heat in the floor or in the ceiling, so as 
to balance the surplus energy thrown out by the body. 

If I were going to do a new one-story elementary school structure, 
the kind you have been talking about in this conference, I would put 
in a single supply fan and I would then deliver air at 70 degrees 
through masonry or metal ducts 500 feet, 200 feet, etc., simply by put- 
ting enough power into the fan to deliver the air to the rooms. There 
is no way, in my mind, that has not been tried. 

I would not place these old dirty radiators in the building. I 
would have heat to balance and to prevent too much loss by the body. 
I would put the radiators in the ceiling or, just as well, in the floor. 
I would not use a hot gas-like steam, but a liquid such as water. This 
liquid should be such that it could be pumped around once or twice, 
and, having been pumped around, would lose its solids, corrosive mate- 
rials, or other foreign matter so that it would be subject to exact con- 
trol of temperature within a wide variation of 170 degrees to 70 
degrees. 

I would not have to have a basement, which Larry Perkins and 
some of the others feel they cannot afford. I would have the supply 
main and the return main in the ceiling of the corridor. The great 
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advantage, in my mind, to radiant heating as I have been using it in 
schools, universities, and hospitals, is that these mains bring warm 
water out and supply a coil embedded in the ceiling which may be of 
plaster or other materials. We are not required to have a trench 
around the outside wall in which to run the steam mains. We are 
not compelled in a multiple-story building to have miserable old verti- 
cal risers which must be embedded in slots on the outside walls to keep 
them from freezing or be exposed on the inside of a room with insula- 
tion wrapped around them. When we build a concrete building we do 
not have to worry with keeping an expensive man around to get the 
sleeves through the concrete so the risers can be run. It is so simple 
when we use the stuff the good Lord provides. 

Heating by a liquid is very interesting. Did you ever think that 
you have a pump, a two-pipe liquid heating system in you? Your 
arteries go out and the veins come back through your heart. You 
have means of warming that liquid and means of controlling temper- 
ature by letting some ooze out through the capillaries and be evaporated. 
That is all we are doing in modern hot water heating. We have pumps, 
and we have a main to take the warm water out to the extremes. You 
can go miles if you wish. Whole cities are heated by hot water 
through underground mains. At Ohio State University, practically all 
buildings on the campus are heated by hot water through underground 
mains. The control of the temperature of the water may be individual 
in each room by means of a thermostat and a valve on the coil in the 
ceiling. But, at the pump is a three-way valve which, depending on 
the demand due to heat from the body or to heat or lack of heat from 
the sun, changes and will recirculate the water around and around 
until such time as a little more heat is needed. Then, for an instant 
perhaps, some of the water goes back to the boiler and hot water from 
the boiler is mixed with circulating water after the same principles as 
that of the heart. By that means we are able to control the heating 
of complicated buildings where you can not find a spot to put the single 
thermostat to control the oil burners or stokers. We can put the 
thermostat outdoors with that kind of a system. 

With forced circulating liquid heating, you may also zone the east, 
the west, the south, or the north side easily by having a separate small 
electric pump. Until universal electric service was available, hot 
water heating was a cumbersome, expensive thing, because the main 
to transmit heat had to be very large, and the only thing causing cir- 
culation was the difference in the temperature of the water. By such 
a small thing as a one-horse-power motor, a 16-room school building 
can receive water through pipes a few inches around, while in the old 
days it took a pipe three to four feet around. 

So I have become some sort of a “nut” on the use of liquid water 
heat as opposed to gas or steam. The gas will not stay gas. A little 
water collects and soon you do not have any more gas; then it hammers 
and pumps. With liquids, you do not get any of that knocking in the 
pipes that the teacher mentioned yesterday. The whole trick is that 
the pitch of the pipes must be such that the original air in them even- 
tually gets out. 

Now I do not know whether I have forgotten half the things I 
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meant to say and I do not intend to deliver forever a lecture on these 
things. What I would like to do is to have a good scrap with those 
of you who do not believe what I have been saying. I know what I 
am talking about. 





[Several minutes of spirited and profitable discussion followed as 
various members of the audience accepted the challenge of Mr. Lewis 
and asked questions of him. The general nature of the questions and 
answers were such that they are stated and summarized in three cate- 
gories: 

(1) The movement of air and the recirculation of air. In this 
discussion, it was re-emphasized that we must have movement of air 
over the bodies of the pupils. There should be a minimum of ten 
cubic feet per minute to keep out odors alone. In each schoolroom 
we need a movement of air equalling 30 cubic feet per minute per 
pupil, one third of which should come from the outside. The recircula- 
tion of air is acceptable as long as it is filtered before its re-introduc- 
tion. Any recirculated air should always have fresh air mixed in. 

(2) Humidity and humidity control. Emphasis was placed on 
the fact that a large number of schools install humidity controls and 
then within a relatively short period of time stop using them, apparently 
because of maintenance problems. 

(3) Advantages of radiant heating. Mr. Lewis emphasized that 
rooms having radiant heating can be made as comfortable with lower 
temperatures as can other rooms with higher temperature requirements 
for the same comfort. 

Mr. Lewis met all challenges and seemingly had arguments to 
spare when his time was concluded.] 














SUMMARY 
by 


PAUL W. SEAGERS 
Assistant Professor of Education 
Indiana University 





I APPRECIATE the fine attendance of all of you. Certainly you have 
been of considerable help in making this conference the success that 
we feel it has been. All of the persons presented on our program have 
lived up to expectations and to their reputations. Each person contrib- 
uting to this conference has done a splendid job. 

You have, perhaps, noticed that in planning this conference we 
have used a new approach. It is an approach somewhat different from 
the usual one in the bringing in of people who are actually living in 
schools. These included a school superintendent, the president of the 
Indiana Congress of Parents and Teachers, a high school principal, an 
elementary principal, a high school teacher, an elementary teacher, 
and a very important person—a high school pupil. From these people 
we received a new look at what we ought to have in our schools. I 
really gloried in the way they presented their material. Next year we 
hope to have more children represented on this type of panel. 

From things that have been said in this conference I am more 
certain than ever that architects. school administrators, members of 
boards of education, and others having to do with the planning of 
school buildings should be required to sit in every classroom. In this 
way, they would soon find out about heating, lighting, and ventilating 
from the pupils’ point of view. We should put ourselves in the position 
of a pupil, sit in the low seats, look up at the high ceilings, get the 
child’s view of the building. We need larger rooms, lower ceilings, 
better color and illumination—that is one reason we brought you a boy 
who has lived these past few years in a school. So to Mr. Swihart, 
Mrs. Walker, Mr. Hughes, Mr. Dudley, Mrs. Hight, Miss Emhardt, and 
to Jack Croddy, our student, you did a fine job in getting our confer- 
ence off to a splendid start. 

I liked Mrs. Walker’s statement about lay participation in. school 
planning. She is so enthusiastic about her place, the place of the lay- 
man. and what her group can do to make schools better. Too many 
architects and school administrators carry the whole load in school 
planning. The public must carry its share. We will get the public to 
carry its share when we start bringing the people into the planning. 
Here, however, they must realize the extent of their power and respon- 
sibility. The final decisions rest with boards of education. That power 
or authority cannot be delegated. But boards of education must try 
to get groups of lay people in during the time of the original planning. 

We have heard and seen so many fine things about sound, lighting, 
heating, and ventilating, providing for activities both intramural and 
interscholastic, school camping programs, outdoor dancing, ete. Per- 
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sonally I would like to see hard surfaced courts used for dancing in 
the evening. I would like to see the school terrace used as band 
stands, with people sitting on the lawns enjoying summer concerts. 
temember that every city is made up of small communities, each hav- 
ing its interests. All of this requires over-all planning of the type 
that Elton DeShaw so vividly described and capably discussed. 

A real high point of the conference was sounded as Dr. Raleigh 
Holmstedt talked to us about finance, which is a real problem. If we 
had enough money we could solve many of our problems. I have al- 
ready asked Dr. Holmstedt to prepare a sheet of principles of school 
finance to be distributed in leaflet form so that we all may better 
understand school finance. Dr. Holmstedt stressed our need for plan- 
ning and for getting busy now on this over-all thinking in our com- 
munities. Let us be sensible and plan now rather than have to do 
emergency planning later. Let us do long-range financial planning 
now in order that we may avoid jeopardizing our school program later. 

Dean Smith brought to us some very potent material, material 
that I can make considerable use of and that many of us have been 
searching for. It may be of interest to note that people from outside 
the state said they, also, could use this material. 

To Russell Putnam, for his outstanding presentation of the prin- 
ciples essential to the understanding of the whole matter of correct 
illumination and brightness balance which has been most stimulating 
to all of us, our thanks. 

This morning, and I do not have to talk about it, we all listened 
to our three very capable architects—Larry Perkins, Wilbur Shook, and 
our own Mr. Bardwell. From these men we find we need not expect 
too much in the way of a reduction in present prices, but that there 
may be some ways of building adequate, flexible buildings at lower 
costs by proper planning. Larry Perkins has a stock statement for 
which I always give him credit, “We should plan buildings with humble 
materials, which are beautiful in their simplicity.” 

We are getting into the planning of functional buildings now, 
planned from the inside out. So we determine what we are going to 
have inside the building; then the architect, with his ingenuity and 
dreams (and he has to be a dreamer), relates the areas or isolates 
them as the case may be, finally enveloping them with the necessary 
walls, roofs, and floors. I like that idea, for that will give us better 
planned buildings for the future. 

Sam Lewis did a good job as you all know. He certainly gave us 
a different view of radiant heating and its many uses. We needed 
that information so badly. 

Dean Wright really made the “kick-off” yesterday. I have been 
saving this for the last, because I really feel he got down to the core. 
This is still the most important thing—We build schools for boys and 
girls. We must keep that before us. I wish we had a motto hanging 
in every architect’s and superintendent’s office saying, “We plan 
school buildings for boys and girls.” 

Then to Superintendents Church, Gorman, and Gladden for your 
presentation of the problems confronting you and your schools, our 
appreciation. To Superintendents Binford, Davidson, and Lindley, 
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and to Paul Nicely, for serving in the capacity of presiding officers 
at the sessions, our sincere thanks. To Professor H. B. Allman, Direc- 
tor of the Summer Session, for his part in arranging the conference, 
we express our appreciation. To Jack Elzay, thanks for doing such a 
fine job in making the arrangements and getting the materials for the 
bulletin. 

Indiana University has enjoyed being your host. Please come 
often. If not before, we hope to see you next year. 








Bulletins in the Field of Education, 
Indiana University 


The Bulletin of the School of Education, Indiana University, was first 
published in 1924 and has appeared regularly since that time. Research 
studies of interest to educators, proceedings of conferences held, and bibliog- 
raphies of educational materials have been the principal fields touched 
upon in these bulletins. A complete list of the bulletins may be obtained 
from the School of Education upon request. The studies included in the 
present volume and in the two volumes immediately preceding it in date 
are listed below. Unless otherwise noted, these may be obtained for 50 cents 
each from the Indiana University Bookstore, Bloomington, Indiana. 

Analysis of the Proficiency in Silent Reading of 11,424 Sophomore Pupils 
in 243 High Schools in Indiana. By Henry Lester Smith and Merrill 
T. Eaton. Vol. XXII, No. 1, 1946. 51 p. 

Analysis of the Spelling Proficiency of 82,833 Pupils in Grades 2 to 8 
in 3,547 Teaching Units of the City Schools of Indiana. By William H. Fox 
and Merrill T. Eaton. Vol. XXII, No. 2, 1946. 50 p. 

Analytic Study of the Student Personnel of the School of Education, 
Indiana University, 1931-1942. By Henry Lester Smith and Oscar P. Rausch. 
Vol. XXII, No. 3, 1946. 31 p. 

School Building Planning and Related Problems: Proceedings. Vol. 
XXII, No. 4, 1946. 83 p. 

One Hundred Fifty Years of Grammar Textbooks. By Henry Lester 
Smith, Kathleen Dugdale, Beulah Faris Steele, and Robert Stewart Mc- 
Elhinney. Vol. XXII, Nos. 5 and 6, 1946. 199 p. 

Spelling Proficiency in Township Schools in Indiana. By William H. 
Fox. Vol. XXIII, No. 1, 1947. 32 p. 

The Language and Mental Development of Children. By Ruth G. 
Strickland. Vol. XXIII, No. 2, 1947. 31 p. 

Testing Services Offered by the Division of Research and Field Services. 
By William H. Fox. Vol. XXIII, No. 3, 1947. 31 p 

Suggested Procedures for Securing Economical and Efficient Pupil Trans- 
portation. By Maurice E. Stapley. Vol. XXIII, No. 4, 1947. 22 p. 

Planning School Buildings for Tomorrow’s Educational Program: Pro- 
ceedings. Vol. XXIII, No. 5, 1947. 61 p. $1. 

Studies in Secondary Education. By Carl G. F. Franzén, Elvin S. Eyster, 
Nicholas A. Fattu, A. Pryce Noe, and Frank L. Templeton. Vol. XXIII, No. 
6, 1947. 49p 

The Effect of English Deficiency Upon a Student’s Adjustment in Col- 
lege. By Robert H. Shaffer. Vol. XXIV, No. 1, 1948. 35 p. 

Planning for School Surveys. By George D. Strayer, Jr. Vol. XXIV, 
No. 2, 1948. 36 p 

An Analysis of Various Factors Associated with the Selection of Teaching 
as a Vocation. By Robert W. Richey and William H. Fox. Vol. XXIV, No. 
3, 1948. 59 p. 

Some Variations Among the High Schools Represented at Indiana Uni- 
versity. By Nicholas A. Fattu. Vol. XXIV, No. oom 

Indiana and Midwest School Building Planning Conference: Proceedings. 
Vol. XXIV, No. 5, 1948, 72 p. 

















ee 


ce emer ss — 








